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iuhbsi ) *« ( i ) Jic, 5v^»iaii- 
«a ( 2 , 5 ) ntsMumm (3.4) £iesi* 

[«*Ji2 3 mz&m® ( 6 ) <r>&ztmm*vm. 
^icebowiiel**. 

(3.4) «#7XSf,A0T<?)«figi:t?fhftl, 

; t s«?a t -r * swwi i * fctt 2 (cEitotttE ls 
[»*fl4 ] frefttiv (6 m. 5^Krt»£«± 

-f 4 JftWWi 3 fix** fc £ 

ttSi: -f 4M«fl 1 &v * L 3 *H vfftj&> 1 ofcE**)* 

[»*jj!6 3 urEftM ( 6 > tt. ttftmsflift-r 
[««3i7 3 masM ( 6 ) tt. ttE&ftti*u&# 

««S*ifc«3tJ: 9**£fcSrfcafc-*-&SHSfl6fcE 
tttf>*«EL#F. 

imm 3 arsfi^Jiififtffin J: 4*n»ts hub 
&m (6) t«jai-6tm^tkt,K. 

6 ifcli7 CEttOfflSE LiH 1 . 

*4f»*Ja8fc:E**>*tlE L*F. 
[It** 1 0 ] ME^aa ( 6 ) tt, HElK?«JAft 
ffifcj: OitaSSiifcJI (6a) t. Mfiff?lJftft&J: 

ttJWrfttfffifcJ: "9»«Siifcl (6b) fc<o«^**» 

[ It** 1 1 3 HN61K?J| ftft & t ttHSr h tfifcfc: i 
■JJMiSftfcl ( 6 b ) tt. roEfltitft ( 2-5 ) OS 

mee^Jftfififfit J: 9flM$*i/df (6am. me 



*EL»f. 

[ fit** 1 2 3 lBElR^JS fiiSK J: ■) fifcl 

( 6 a ) tt. mm&ft (2-5) ffiwunzm^ti. 

( 6 b ) tt. WEfflC?«**ifcfc J: 9#j*Sfufclo± 

c»*tf<iTv^;t swat-f iwmi okeijo) 

[11**13 3 l»EJR^lJR*iSttt»«r4*iai. 

i n*^ 1 4 3 mim?mikmz j: o wsi 

(6a) atraEflmMtfiffifc ttWSr&ffffifc J: 0^ 
fcSfifcJi (6b) tt. T/PS^KJOffiiSSJiT^I. 

fcE»Z>*»EL#F. 

[000 13 

[awfcowr sat**}*] ssjuc, 5vhc 

[00023 

[se*<oftffi] -hrwk. use L*^i. aajLht, 

HKtfLT. 8BIH I 7-16 14 74#&«"Ctt, CV 
Dffi (fl^Stffflftaft) fcJ:9iftKSft*:**ifctt8 

[00033 

[ L <t 5 1 -T S US 3 L*> . JJEflf 

5-C. 9 5%RH) MBSRVWtZ&ZliZZ. 

[ o o o 4 3 *c t\ *^tt±ieRsec^^. ««± 

teS-TI.«ii«$:*tl»*«EL5Si i tc*3^T. ftSl 

I. 

[00053 

ft. i -i**^ 1 4i3ttro*H?tt. »s ( i ) 
±t. s^t*ri6i-f*-»o«fi (2.5) mz^m^ 
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*WB (3.4) *EKLfc«B*tflli*«fllEL* 

s-r&^gJi (6 ) ^ofisw^K^ufiSffi 

[0006] iB?J|j££& ( WT. *fflfc"C ALEifei: 
*. ALEi£(Cj:9#jS3;h.fc«IIlUL ft 

ici vm&mzm%ftmm®&zti&<r>$m±i-z>z 

i o o o 7 ] . a*«2 <ofMB^{4. m$3 i tea 

( 6 ) witt. i£&gs£ffis-f £8tii§ii 
(7) zm.Lizzk&w&bixts')* wms&tzx 
seaways *L*fc*>. fiawtaKL-rt*^ 

ifcv^itli, ALE£i:J:il|||nA|pm«fl 

c o o o 8 1 ±£ . mm mmx-a. mm i it: 

(i2iea<7)ALEaSr. *«»lfiWB (3. 4 ) <D#5 

Li5^TIBtt* { *S36*. *«*KJ:iitf, X o &fS] 
[ 0 0 0 9 ] 4fc . H$84 (OltCIl fcSfl ( 6 ) 

flaw**. snfcrt*c»£T*«tfj*>JWr*«j: o& 
aim*. Mtmfcjim<mmmm 

[00 1 03 -fLT. JC*«*WtJ:-o-CiB**II*rt- 
hzttfX'Zh. it:, jftjlt&jHtt. aft, ftglOTS 

fciimmmnmzx . wmzia&X'Z z^x-tt*? 



[00 11] CCLT. 5Ucft$£?|£-f&JE;ficog& 
SlfcL 5V^tALEffitfctt6«l»feft«: 
dfcKJ:0»J«LJtti<iOi:-riit*frS6 (1*3815 

<t mntQi&ztfitx'Z&tzfr. Kmzfcjicom* 

[ 0 0 1 2 ] «aWCJ6^-f ««^Sr«WLT» 
otii. tt*J»6*)»UI«>J:5fc. MM ( 6) fc. K 

v\ (WitfNIFFS*) **#S*4Cfc 

[0013] zzx\ m%m6iim<r>&mst ixit, 

Lfc«iararct>j*n. zixizxtM, $i)ma&sn 
$%t?>mtf±.mj)ma®tix®®i, gunman 

c o o 1 4 ] itz. mm itz\m-mi <r>%&ma 

5C. ALEi6KJ:*.jfiR«rfc, fill<6) *rfiifi£-r 

£ * ittc mtm'z t urn o ic*^»f£ 

Bi$.ztitzi><?>tX'Z&. mmm , gtfjmi 
mt Lxftm-hiti&mt ixmmmzstjw.m 

[ 0 0 1 5 3 filWltJIfef 6«J*t«iaLT* 

oTJi, »«J»10«IMW)J:3K, (6) 
ALEffiCJ:i)»l««*lfel (6 a) fc. ALEj£t{i 
%%Z>W; (OT. #ALEffitV^) (CJ:")»*S<1 

[00 16] m^J:oTt. 5l^5Jftf5K«*3ei4 
ifcj^S. ALESt:J:0»J«S*utJI*JJBJC*« 
foK. *ALEi6t:J:0»«S*ifcl*JJE*ie^«» 

iov>wm9i$ktixii, ffa*o-»&^ALEffi 

*^ALEi£C-C*lW4«^(CJt^r. f£JB?i$fS]£*I 
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[00 17] ZZX\ ALEffiCiO^&Sftfdl (A 
LEI) fc, #ALEffifcJ:9»*S*lfcJl (IPALE 

#ALE« (6b) SrffliS** (2-5) OK±t»« 
L. **)±KALE1 (6a) LT t 

ftv*U **>aL IP*>. it*«120»BBOj:ot, A 

LEI (6a) tffimft (2-5) tf>E_tfc»*U * 
Oiit^ALES (6b) «rJBjftLfc*JSi:LTt>a 

[ o o 1 8 ] frs. iJE«#a«is»rt«oflp^tt. 

[00 19] 

[00203 (minted®) 01 it, *mmsiin 

i 1 10 0<0^i)r®llT-^) , ), 02I4H14'*>*0A# 
l*ia»*afc*liE LSii? 1 0 O^HRWTOHT* 
6. **J. 01ttH2+flB-BKfflfc8HfciWHBrlH 
0"C*S. 

[00 2 1 ] Uitf?***?* 1 }. CC7)^9XS«1 

WKBt IBM (T&m 2jWftSS*iTVt*. 02K 

S*lfcITOil(0|iHrff$15Onm) &Xv + >? 

hy4TmzMtfiZtltzi><r)X'h>0. flitf. 500ju 
m1S^*(7)i,<7)A\ 5 0 ju mwrafflf ^. b 7 4 rftK 

[0022] £*>NM2 _tfc«, *JWCV^ «H%X 
«f4fc LTc7)*-/USii*Ji3a^W«l^*il4A<. Jfft 

Tg£fc^3) sWftl3 0"C*)-f h 
7 HJ 7x^/1/75 > (OT, TPTEfcV^ ) £#;4 
OnnKOBWT. *S^yi4f:L-C, Tg£#17 0 

a i qtus ) izttixm%mm<?)*i-7v Hvft^* 

(Tg^iffStf) £ F-7-Lfck<0£ft5 OnmWfi 
ST. 1 0 " 6 T o r r <OKfflBtClffiWII» LT V ^ . 

[0023] -?-L"C. W»^3M4 <0±Kli. £Jl^«fc 
O&O, VFfcAWi: LTlWtfilSMI (Jitfttff) 
5*«#J*t§*VO>*. *WCtt. ttff5ii. vx^S-ffl 
v^K39IM«=J:-j-C»lSSfifcAl (7/l^-^-M 
1 ( flUHW 3 100nm)T»O.H2 tSRIUHc. 
2 fc B&fi3<-f * J: a t y 2Tl6]^$£t>' * ^ N ? -f 7"» 
ft&5U. 5 0 0jum«WllMjW>t> 
oa*. 5 o a< m<r>^mx-x h 7-f TttKM/UfiOfc I 



[0 0 24] ZWXoiZ, **»EL*?1 OOti. H 
«2fcHffl5t36«3>aiLT«r l 5^3«»6 < . 

TSLlX^hY-vYlYVlXTi xrVlX'lbZ,. 02 

[002 5] :<7)J:5l:. *tiELSf 1 OOli. £ 
«l_tfc. 5Ht*f0rt-4-*fO«ffi2. 5ia(C«ll% 
3Gtm4£E«LT3r&1ifi*2~5**;l4**. 
£«0fllfi*2~ 5 WWfcK*TO3. 4 

JJlT. ALEStl^ ) tiO. #4 
0 0 nm<9J*STjgj£5*Ut7/l'$-J- (A 1 2 0 3 ) J$T' 

[0 026] ft816(i. R&50±S&tfmg5tf» 

■tmz (fflSLh, sai6fc;vyf-y:/£tetT£>l># 

■farai*^) . ^mmm4<r>$mm izmmz 

«*JK14fc«BL-0>*. E5S#7Xg!?)VX 

li, H2C*t1IMc. IU2fcltfcff5£tt(t*9MNS]ft 

(BKW) i<7>tg^«?352a, 5 a***aj**i*J: 

[0027] WSttSELffl OOfcfcwrii, ± 
iE^I-asillK^J: oT»*2 fclW5 fcOlBKiWeo-f a 
— t ^ Jt* »t «nttffl^lt8t«E *W»rt4C t tJ: 
9. BfS^^BIilGlc^v^T. BW236»ftjE?L. Plfli 

[0 0 28] fci^T. ^EWgirCtt, fflii#:2-5 

ff*>/iTv^»ofcALEffitfflv^r»*u*:aewii 

[0029] i-f. HGE2. #^«13. 4, Hfi5^ 

mmzXtltz. -e«0RJC^S:4 0PaSS^KS(c: 
L, N 2 ^$:4 00sccmmKaL : 5r*^, IS^7 
*»R1 fcftURU SlSiaJSS: 1 0 OiCCSJtSitfc. 
[0 0 30] -e<7)QL TMA (h'J^^r/PS-^ 
A) &am#bi\sWzX28'C. H,OSr«fi.-Kh/H*i 
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0 s c c m> KJ: 9, RJHFMSfcUSAU:. ii\ 
SHtTMAfcO. 6fW9ALfc«. SKSSfci&ttl,*: 
^fiWO«fflKffl3Bl-&ai«tfDTM A £JR 
ft, VN-v*'Xi:LTN 2 ^S:2. 4»AUc. * 
H*fcJl«fcH,0£l. Oft\ IV^-xtfXS: 
4. 0f^#XWABM8<y<;k*BttB) £TJ*«Lfc. 
[00 3 1] i<7)TMA^A^N'-x-»H 2 OSA^A' 
- 5/*<OlM7rt* 5 0 0 00^0 (ttl lMffl) . 
*l*ff->fc. £*>RL RtfHPflEfltt 15 0-3 0 0 
Pa?* 1 }. »R*KllRiGjPrt«b-^tCJ:oT10 
0X:K«»Ufc. jRMiWKTLfcttM:, N 2 #X£4 0 
0 s ccmSALW. »»J«j]fcfrV\ SffSAtf 
7 0iCfc:=S:->jt^^CTRj6jPfe*SlEfc:L. £K1 £SX 
OttJLfc. ifitCiO. fiSa«6fcLT, B?J!tt*j4 0 0 
nmCOT/l^-f (A 1 2 0 3 ) #fc&fut. KWi 
«Hli6<oBnii£TEM («?j£i££gtll) 

[00 3 2] i;t, ALEi££J;S&S«6<Oj£$tl$ 
<7)fflSiSJS (ttltaue) teowtii. WfcHiSfiTV* 

&m&nmm. 4 (*pjti±tpte, auiw 

tt. 3, 4tC«W3*lTV*fttffl*>«frC* 

t ® ^ T P T E CO T g £ 1 3 0 °C i. 0 i ilfl 3 0 *C fl£ ^ 1 
0 ortc, *8ca**KJfcLfc. 
[00 3 3] 0411. j£JS&£ (SffiUS) fciO. * 
?<o*E-«ffl*tta«ir«o i d fcSWW ifrfcWBU: 

Jt^ft 1 3 0*C (TPTE<OTg£) T-^ISt^fC 
tt. HiX^MliBftWlSrfrofcjS*, 15 0'CT-j£U 

«6 5-Bfiit1-SXS+(c. TPTE*>«Ml5WI». % 

[0034] mz. am 6 on*. *ml mtr. atf 

I). 

[0035] tmmnm ] *nj6^sim gai 

§ix(f HftWfcllJWiJH, ^^'flfflffiiiS < & & 
#\ A L Effiil J: & Alt^ft^tiAimiaAmv^y}. 

rn-tMZ&^XT® (ftilft2~5 ) 

»=, IMIWtJi. ^<H5n mJjLhtfWIWa* L 

SSKfitfSOnmJjLh^aiL^. 
[00 3 63 ifc, ALEffifctJIrVCtt. Xt-/T#a' 



«*4««ltt£frfc*rtBfeJl£*ro3. 4£-HMc«a 
[0037] mfflMX$i<r)X9=>-y1- (U^frZ 

(«ia«^-^iwii) *. «ai6«±«stisw«i 

tfAW m5li. JJMMtELjR^lOOfciSVvC, tt 
[0 0 38] ;;t. &UBM7afiriL ffSJi 

mrt*\ mm. &wm6tix. ALE^T-±ieii 

3t»tTAl,O 3 *-5 0nmS««HL. *<0fiL 
BR 7 i: L X , IMtS* fc'tv <5 a? u y S^*=2r t" * 

x^y-a-vm. xfo-xsimm. m^m^tizx^ 
[00393 immmi &m6n, alesic 

Jd*WJ:-3C«lWaettfl3. 4cOTgj±[OTT'« 

■res, wan ■ ftfwicsi&cft^-c, aim 

[00403 Ka«6$:t#.?./iftcorat^*)^ 

a^KiapftSEawHRaaj: o t«v^ t *<a* u 

[0 04 1 3 Witf, T/US-^ARflSHJ^flMIJiet 

ftSfci^lCti, TMAVTEA ( h'Jxf-yPT/l/S-^ 
A) . DM AH (^f-^T^S-^^K^ft^) 
T/^/^^Sfc. H 2 0, h 2 o 2 ^o 2 , 0 3s ttite 
CH 3 OH, c 2 H 5 OH^r/U3-;HHfc<oaET« 
■RTttC**. JbET;Mf;P*AmfcNH 3 5fw 

0 . A 1 N, A 1 xOyNz^fc'wa^b-S-iftiO^I. 
ntlXS iC l 4 £^\ I<0«fly!rxtH,OcOJWIi 
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a* t cozmfrb s i o 2 snaw h z 1 1 ^mvt> 

I. 

[0 0 4 2] 4fc. ALEffifctiV^. *K±*»4>UV 
.(SUM*) HBWfcffn. fl5*RJE£J:0iSttA:S-t4£ 
fcfcj: 1 ). Ria»**iai±8-WUf. *«tt«3. 4<0 
Tgj^BlTWJ: OfiaTflW-f iit^-CSi. i<0* 
UVB3Wt;J;0, W«BTO3, 4*>#Mb&«fti:3*l 

^ofsatiHWtiftSstTTX^Siiifc*, u 
CO 0 4 3] *»«*«4±fc:jSJWS*£. ft 

TMAWM xWCCt> 0 . riW+OMMffiK J: -o 

coo44] mm, ±.m i ftswriiE lss? i o 
kkblths*£» ALEjaawpt, s***«4a« 

TMA^H,0{CffiMSft.4C4:K:44fl5-C. 

TMA^»H 2 ow«;^«rBR»iBKt=a*r&. * 
fc. W*«Bft3t«4±(c, SfWfcjW4fc: 

HHPfc-S-ifcuJ: a^xt'ALE£^-f-coffi^j£ 
(iK**x*-y*$) KT*fc«!lR£j«llLTi3Vvc 

[0 04 5] [flaiil©JlII]WllEL*F10 0»tt 

(tsaoaiuv) 2a, saojwui. ±a*)j:3 

OiMJWFftJ 2a. 5 a li. ?£IgTt±/UiWt& b<T> 

-xmx-w&t&isiitihmx'bh. 
[0 04 6] iir. ±Kvx?ii. E£#7x-e&< 

ii«^PS52a. 5a£ftSJI6*lftlI34%VifcVi3 

*>&lt*Uf&^&V\ $;UfJ*A0. 2mmggOSU 
S (Xfyi/X) Rvx^-Cii^vx^SSKaS 

[0 04 7] C^lf^fi, -7X9tWRmmtitib 

t'cDWtWzmt. ^*H | 3a»t<<LT«<*iro 

[0 04 8] 4fc, ■7^^«fflv^<fct»aft2->- 



5a^iORffMSP{4<7)«SB6S:. ^i^M^/fy/i 

[0049] immw] sai6M:. *siumjctj:s 

T'mt£.Ti#a4U\ Witf, *£3JMTCfci:AL 
Ei6Sr3HMafliifc«iaaiT*>ft.tf. fltit<*2~5. 61 
Sfl 6 W W^rt^T'* 4 . 4 fc, 

n£*x^zm&mkm.^mmm%®®zffii fc 

KU«M*«v^j«iWtitf, IBHIW«WIW«»4. Wi 
If. xKfcRt<«^2~5fc«3S»IHBSat:T«ll 
tfctt. *«MJW* A LE»»c«aL. ft 
M6fcALEjffllW-*£i:iirifrr*ft. 
[0 0 50] fcd^T. 4Em»nt(=J:^Uf. fll&ft2 
~50fl*ffllc, *«W63G*m3. 4£&?g-t6ftgfl 
etALEffiKJrOJMILfcaa^llWttRfflUTV^ 

h. i&nxoiz. ALE&ii, «k»«(^*iircKi& 

4. 

[00 5 1 ] *iat»BfcJ:iitf . fifcfcOC 

VDimiz£<0Bf&2tl2>®tik^X . ftgil6^fl!jS 
«t2~5fc:i«-4aHtt*|(i±S*4C:i:*«f*4. * 

i 0 fitiifls 2 ~ 5 tea v \x «SB*G JSJeWB** 

[00 52] 4£. ±KH5K*t«tC, ftlI16c7)± 

S16*it< L-Ct*^»c*ft68Si)HtM«T**. 

«H16*»<T**i:V^;t«. ALES 
(Cj:*«IW6W«iWnB*fflliT*. ^P-rvh* 

[00 53] 4fc. ±^J:^lc. ftgl6<7)^JKK!fC0 
aS* 1 . *«%3t«fl3. 4<0TgAi l Jfc**V»fc. 

®.m6<vim*iz, T®X'bz>m&#2^5<t><r>n® 
mttm. Afimvm&itLxftmmtf&TLx 

L4o?Tiett36 t ft4. L*>U JbaUfc3«5fBBIBO# 
4tv^«SltJ:<iHr. ALEi6tJ:6«ai6»«il 
^rt»S3l£tm3, 4<&Tg£JaT«JSKi!*fc:"Cff 

0 f63iaW»<OWV E LSff 1 0 0 2rffi«-f4 £ fc 
X'%h. 

[0 0 54 3 mz. BWetitWTIi^r^jS*. 
JBt««t * ftflW 6 <7)IS3t(* 2-5 ttfS ?SSttrfiI± 
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"C. S i 3 N 4 J£t (m7rAtti) 

m£mzmrs<itm\) t. ALEatcj:9Ai 2 o 3 

*tt4 0 0nmlSMW:J|S* (Y**. ±Kiaifc« 
i) t, ALEiSKJOA l,Oj£tt5 0nmJ*llU: 

jh 6 (z«r. ±Ea5t«a) tmnmm^m 

*Lfc. X*?. Y£?&tfZ8H 1 «2ftlil6kW 

[00 5 5] Cit^X. Y, Z<045-*^{CO^T. Sfi 

«. 6 5"C. 9 5%RH<7)|?:fflm(*IT'i!jf^tl>^ti:L 
fc. B6li, *OBfeD|Wfflffl| ( H r ) £ff3»BE (c 

t. Y*? (HIS) fcZ£? («EK) li, *SJg<D&Ttf 
X£? ( l*M*) fc*fl/C 4. 

[ 0 0 5 6 ] H7fi, ±Gffiflff£fHNiKltfc:& 
t vf, 2 0 0 ttlflfmfta&ttflltt ( ±I2«^B* GO 

lffl) tlWWK^UfcHT**. H7t*J^T (a) 
iiX. Y. Zc7)#|g^Hfe<tl.^<7)tt?STS> , 5, 

( b ) lixm?<7) 2 0 0 Ifflt fttW*tf>ttJBk ( c ) (i Y 

nff-axfizttn 200 BfnfMKttotuii^^ tt v > 

•5. 07 (a) fcfcliVCfflW**'-?.**? 

hD2li. ifct,fc*WI«14*o±t:flpiWirf5 

[00 5 7] *tt. 07*>Sk Y&tfZ*TTtt. A 

[00 583 (S&2£t6»!8) Sfflu ALE 

ffifc J: 0 ftjftSftfcftBl 6 Ji. ftgil 6 SffeMKr «t 

<. 

[00 5 9] fiHW6C»4-f*ie*ii. JK>K 
BfcJ:oT»£-f4JRH5ai:. ll*3|W>fcoJMtfJifc 

4Hre*4. mm. #?*xki*. v-m=m 
^Jt«>. jawojisRfcj: 4V«. muz- 



^m-ri.ci:*^Hr?)0. ^ ohje^ # a l e & 

[0060] *|!2imftflUi. JJE» 1 XHjeiiCAl 

■*-*< . ftg« 6 cfl5*o»saiitt»fc*fc tw* 
4. bp*>, *5B»BJttveii, mmei, 9nmmem 

(0 06 1] flitf, ALEffifcTJaRSfifcAljOj 
i9=5:l>ftgJ16ti, 9I-j«»)JC*****^. 
ALE^jft££i>L-fl.o(6;&fcTff 4£*>fc, 

#*>«S«=J:-9T. A l|0 3 OlSJWIja36<a*ifti#i 

[ 0 0 6 2 ] * LT, £«JR&«WlS#*-Mrf4*H 
Jf6?)»<£Ji, ALE£CJ:«filSl6<0d(MBtK:, ft 
■16*«MW-4«*Mfxi:fci(c. fiBffWafctt* 

fcttlUMf**:^) *ttffl-f4£i:fc:J: l J. 

[0 06 3] Witf. ALEttti'3Al,03+Kl6* 
LTON«*fc**3#4fc*>Kli. ALE 
J6CJ:4JRi»K, ftM6*H)W4tm#*-C*4 

TMA*H : Oi:i:t>fc. Jfc>}|gft#*i:LTNH 3 ^N 

[0064] OTMA^A-^-x-HjO + NHs^A 
(H,Oi:NH J i:*|BI*e»A) -kv^-jfc 
■V-f^TAl xOyNzK*«ai6i:LT»)R-r4 
^ft. OTMA*A-^-i^-»H 1 OWA-A*-s;-.T 
M A® A- J n- N H 3 33 ^- i''— ■ ■ ■ i: ^ -3 ^ff 

-f?/U-CAl t 0 3 14:AlN!fc3SfcrtSlL. A1 z 
0 3 + A 1 N«R«i*«|iJI6i:LT»rtW-4*i6. 

®TM ASSA-^ N"- i^'- H 2 O + N H 3 ©A^>* n'- • • 

iBL, A 1 xOyNz+A 1 N<0«lM»ft||J|6 1 L 
"C»rtW4*tt. 

[0065] i^i^HALEffiWJlE^lfBllft^W* 
-i-*$^t=3r4«a)16 fc utli, ±Kfiri£<D<0J: 3 K 
A 1 xOyNzMli 0=5rl> t><0^. ±IE^ffi®£0 

«t o izmmmm ( n > frsw-r i>sp]±#«i$ft 

TttO. oiO. ftlW6A«*«, JC^ft^^#t 
O^i ^7)^?o^ ( n ) z^i-zm ( A 1 
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N) ijfc^ftl&frSrSfl-L&OJl (A 1,0 3 ) ti9 

[00 66] ZZX\ TMAtNH 3 cORJS(Cj:SA 1 
NMR*>SFfJBl««fct5^Tli. -IRC. gmft&AR 
U"-hfc££3:Rl6i:ir^ AitaK(i3 0 0 

[0067] L*»L. AlxOyNz^AINIi, *<7) 
EIIIB»fitt&£affl||*9IS 

Ut, Witfl~5 0nma*OAl,O,fc|*||l,Tl3 
*. A 1 xOyNz^A 1 N*)«iW4i 

[0 0 68] ttiii, A 1 xOyNzW 1 N#H&5 

*flf!i (f 5 w t xaTfc* h i o mm* « w l fen a * { 

a*Llr>. **>iH«£li, ALEffittJ^TIi, NH 3 

^<o«K*/hs <t &z ttmmx'hhtK 1 9 

[00 69] SJt, &g/16fcLTAl xOyNzIJ 

OTMA^TEA. DMAHfcJfofllff&tfXfc LT<7)S 

yVT/VS-^A ( (CH 3 ) 2 N A 1 (CHjlj), is* 
f-/V7 Sy^Xf-^T/kS-^A ( (CHj) 2 NA 1 

(c 2 h 6 ) 2 k hu^f-^rsy-r;pr>-A 1 H 3 : 

N ( C H 3 ) 3 ag<D7 5 y 7/U*/l^JSK£H?\ W fvW 
T^S-^A7i/H ( (CH 3 ) 2 A1N 3 K /If* 
T/PS-^AT^'H ( (C 2 H 5 ) 2 A 1 N 3 ) mff)TV* 

it&fowzm^x . zht>tH 2 o*?o 3 wbRfcZitx 
[0070] act, njtsiii hnxu&w. *nifi 

mwmxx t ix n h 3 #**jflvvt«ai 6 1 lt 

*5A l xOyNzWfcJBfcU:. H8li, 4sMK0l(C« 

[007 1] i-f, a»LfcXf5^aS«l (3 5mmX 
4 5mm) SrRJtaPfcAftfc . *<7)KJ5jF£4 0 P ag 
N ! #Xj400sccmg«SLW 

sfii ami. 1 3 0*Cfc$S$* 

£. TMAS:JIS--Kh;H^fr2 8X;. H 2 0 

*Kfl;KWH*lfcTSa (2 4X0 KftfcU SETT 

mflistf. ^yut^xt^^Nj^x (a»4oos 

ccm) tCiO. RJEJP^SSALfc. N H 3 i]X 

it ^yvHML(SllOsccm), N 2 #S? 



iiX (g£ft3 90sc cm) t S ^^y^L^'^RJC 

[0072] SU&PWtfZffi&Mi&toX 0 tff o 
fc. if - SWfcTMASrO. 6#»ALfcflL ^-^t 
LTN 2 #X£2. 4#»AU:. Rttt. « 

fcH,Ofc0. 6ffr. N 2 a'-^XS-1. 88\ NH 3 
#*$rl. 0». N 2 yN--x'^$:2. 0&\ JUIftSA 
U JKKfcffofc. iOTMAUA-^-^'-HjOW 
A^A*-v r -NH 3 SA-A'-x<0-t'f 5 0 0 0 

5o-3oopaT*o. xmuemsu&p^t-f 
izx^x i 3 0x:{c»»Lfc. 

[0 07 3] SH»TUffll N 2 #*£400s 
ccmiALW, KS&infcffK «KiMtt«7 0 
TJtefcofcitti[TKJHP**JR£Efc: U ££ 1 *» ") Hi 
Lfc. .IflfcJ: 1 ). «Bl6i:l,T, UI#j430nm 
C0AI xOyNzWI^. ^ffi^ttiRBS (7 
*7*-K»#IHU6) 0. A 1 : O : Ntf>Jl?fi 
Jt ( x : y : z ) T\ 6:8:1 T*4 Z 1 1fW#>h 

[ 0 0 7 4 3 1 ttJ(tS«^fIf*c7)^ 

jB (KOfi) A>^>, 09C^f«C ^(7)A 1 xOyN 
zit(Cj:SJ6^«. »1 10MPa^|-9«i)JE^T* 

10 OX:. TMA + HjOCkSALEaTJgSStlfc 
Kff4 0 0 nmCOA 1 2 0 3 J! (±i2H3tfMB(fcfrffit:J: 

s<sa>i) «, 7^7T^t*o, rtsuetfjjigH 3 

t**flB8TSfe. 

[0075] ^t, *HSfi^®^^«fD«^$:^ 
■f4flaW6ftjiJBLfc*llELimcJ:*ltf, ?77 
^^JSfi viofcfiW*6«»«*|»xM-* C t*«T 

[00763 (JR3Hfl«gi) *m3HMJB«t, JJB 

ix%zm<?>mmiffli$m l^sm 6 srn^-r 

*t»OT*«. ±iem2SISS^«li, ftS16C^« 

[0 07 7]ft*Wttt. «H16t. ALESfetfctt 
4*»ftfr*5^t:a«r fe** C fc TK««»S: 4 
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<*>«»«:roM\ «iW6^*-c«itajS:'hs<'cs*i 

[0 0 7 8] EMEX (KIT. JEJKORtffc- 

<**UJM:<. *o«W>, flwatfcisjjbfcu. 
l/C«»16W£fca#/h3<$r'J. fltittt2~5±K 
rtWUfcfc*. ««16t:«*"t*iB^3i*«&C. <*8 

[0079] ftah txmizhn, sume-. 

iJE*li-15 0MPa-l 50MPaX'b&Zttm 
£K, S^CW^Jf, -50MPa-50MPafA 

i3i±^««7c#*>'isi-c7)Ji^{i. &Rflft. 

[0080] TMAfcH 2 0a»<9ALEaH:J:oTA l 2 
o 3 *ii«l*4*a*0lfc:i::fitf, £«i&ft 
ft) Sr, Wlx(f3 0'C*^8 0 , CS«c7)ffizat-tl.;i: 

a^a«iaft (MM i o ox;) nana 
it*«-c**. s&t, mtK^xx-hh^ocn^ 

ioo8ii;;t. aasaftfeTW* taHs^nw 

ftittTtifcft. TMA*>ttl&fiiiatttf>S«»fttf> 

[0082] i<ort«^(M»i#*t:lW!»Wrto«r^) 
T\ A L EjftDftS*TA*Sft8*3 iSBWTMi 

£. *o±&4£(iT$K«JlL*:2ra { m\ z<r>^ 
tt. Stfflft* 1 0 1 4 OX^ftOAMiA 

x\ H-sjaPrtTaa«KALE**s-ii<itfft^. 

[0083] i*H9»5rr>fcjftfrtJjWSiifc#JiW« 
[0084] ifc. ALEffi(Cj:4 21J2lhatH»|6 



ZMmttm-ffitftLx i>i^\ man. Ai 2 o 3 nis 

i 0 2 Kfc£«*£;b-£Tfc£n. S i 0 2 <2. Witt. 
S i C 1 4 nfffigffl&SMtZtttfZ i: H 2 O t £RJE 

sk£fc*jwr. loo^tfraw^s^t-rfitf. si 
mx'% h . 

[0085] mz. mzztiz to-ctt^a*, 

«) s-#^lt. xvmmzmKz. ziit>zmtm 

6*»«u &*mm&zm.Lfz^<7)X'hh. 
[0086] [» i mmmi *mx-u, &mm6 izm 
mm&nmz&i&m±nmfc^m-<?»®i!rt l z. 

mm iz an s 6 *5#js*ts t^rr isoshiht* 

[0087 ] ifc#L£#7*S*gl (35mmX45m 
m) ZfcfeFlZAtl, *«9RJ0F£4OPagJgtf)££ 
£U Nj^400sc cmgftSSLfra^SSl 

S-MfcU »Rilfttr5 0x:K:S)t!j*fe. T 

MAtKfl#WW^KT2 8X:. HjOJl^F;K«] 
KTfil ( 24-C) WEFCJMfcS-tt. Wi 

XoiZlX. *V)TtfXX'hbK l tiX (S»4 00 
s c c m ) IZ£ 0 , R^^A Lfc. 
[0088] t-T. JlftTMAtO. 6fHBALfe», 
A-i/'tLTN 2 ^S:2. 4»WALfc. PI 
«K^fl:H 2 OS:0. 2»\ N^-iStfX£2. Ofjfff) 

^ajA«*ia (^vuxb#0) {cr^AL/c. c:«otma 

SA^n- ^H 2 OSSA-^-xW'f ^/l^$r 3 0 0 

1 5 0~3 OOPat'fcO. StS&KfiRfS^fiWt- 

[ 0 0 8 9 ] N 2 #Xi4 0 0sccmSAL 
=5r^4>. **«B«* 1 OOX:fcS3e8*fc. S 
«il«5 0'C<Oi:*i:H1IWV'C/U^l«Blt:T, TMA^ 
^-yt-iZ-H, O^A-^-v'O-t^ 2 0 0 0 
HI^OiiL. rtM*ff->fc. *«*«»7LfeSKis N 2 
^Sr40 0sccmS5AL^^. lW»atffv\ 
7 0 'Clc^r ->fcn»^TRJBr**»Et: t . 

[0 090] C^ciO. «H«6iUt. ttiW**tt 

32 0nmtf)Al 2 O 3 R*«^fLfc. 4^c, 

lwsxm&flisaB (soft) 01 ic*t« 

t. *»«Sil (A 1 2 0 3 + A 1 2 0 3 ) 6C0^JE^J 
Ji, ttl4 0MPa<03l-5»"3JE*'C**i4:* t ilK5 
it. JJESBlUMBBJBt^SfutA 1 2 0 3 §| (JJEH3 



(?1 0) 101-284042 (P2001-2 8t8 



[0091]ffi-:t. Jd2Sl*IEWfc:ftSS*i4J:3 

[ o o 9 2 ] -e lt . t&jmmzx 9 . is^j 

&S;i6<Offi£ft2-5Jc*t^l>1fc5Stt£, J: 9 
[00 93] [»2«aEM] *MTJi, t8iW6fci3»t 

Hi 2li, «««K«tt*flW16O»rt0rffitjSt 

amaT-**. liZ#5xmil (35mmX45 
mm ) fcRJHFfcAil. **>RJSIP£4 0 P agjgtf)* 
SCU N,#X*4OOsccm«0ML$ra«£aHK 

1 £Jn&Lg«*&«£ 1 3 0TCC336S*fc. 

[0094] S iC l 4 i3j:tfH 2 0*IWMrh 

;UrtKTJMkS«. 5JW)J:3£LT. **r*)Tt}XX'h 
hHiifx (Sl400sccm) trio. 
SfcSJAL*:. SUfcS i C 1 1 . OfHBALfcl*. 
N 2 #X£2. 4MALt. H«fcSHfcH,0 
£3. 0fj\ N,^c-i/xrxS:6. Of^^SJA^BI 

(>w*i*ia) (ct»au:. zns i c 1 

-^-^OSA^-i^lM 2 0 0 OHM 9 
SIU ««tffvv S i OjltfcfcllW:. 
[00 9 5] *0>fiL Ni^4 00sccm^AL 
fctffc, «K«*fclOOT:(c£5i3-£fc. T 

MAajrt^HjOtacRjKh/urttTjWkS-*. a^J: 

3(CL"C, ^+'Jr^TJ)4N 2 ^X <3Lfi4 00s 
c c m ) C J: 9 , aWMffifcUBALfc. 
[00 96] JWfcTMAfcO. 6fHfc\U:tt, N 2 # 
x£2. 4f«9ALfc. |BHW=«ftH,Ot 

0. 2&\ N 2 yN'-v-'^X5r2. 0frc9#*33Af$IS 
(^•/UXH#H) HT&AL£. IWTMASA^A'-y 
- H 2 O^A-; <- irtOlM ? ^£2000 Eli 9jS 
U *Ktffv\ Si0 2 ffi<7)_Ll;:Al 2 0 3 ffii£j£BIL 
fc. JSftWKTLfcttli, N 2 #X£4 OOsccrn^ 

[00 9 7] £*ifcj:9, {&gS6i:LT. J8lff*«j7 0 



nm<7)S i O^fcRfffel 6 0 nmiOA 1 2 0 3 &£:<9 

m (sos) a>4>. Hi 3iz*-tmz. z<r>mm (s 

i0 2 +A 1 2 0 3 ) bcr>-k&tl\t. ft5 0MPaC93lo 

SflfcA 1 2 0 3 1 (H3tf5IStT»lSSftfct«) i: 

[00 98] ft-?T, JJE»21*iEWfc:ft*S*i*J:3 
&&II«6£affll*:*flSEL^l OOlcifUf. A 

[0099] ±E»2ittEW-cu. wmm. 1 3 

jfcfcJBJfcLfcA 1 t o,Ktf?U&:fti§Riffi N S^fflgi 0 
0Xrc«fc:#rtl,fcS iO 2 l*%^ft)gt^0. J£ 

wmm&x'zz. ztx. mmm^mmmmm 

ffiK LfcfiiSJB 6 $r»i-r 4 d t iPC* . ffiS® 6 Offi 
3t{*2~5^ittl»teS1t^, J:0iBI(cifl|±5*4^ 

[0100] m4miMm)Ei4tz*wMM4n 

W6SC(lli«|E L*^ 2 0 0 O^W=5r<8lB&Br®fit 
«2r^-f. JJMHUtraHTIi, «g/16<iALEj£o 

Jt*2-5W±K»J«S*lfcflW16*. ALEffitCj: 
OJttSSilfc* (ALEJffc^a ) 6at. ALE)£i 

I4»6r4*i£fc:j: 0»*Sfut« (^ALEJfki,^ ) 

6 b bW&tfrbHHRLtzz b Zft®t-r h l><r>Xh 
h. 

[0101] m\X\t. Sa«6(±. J¥$g:nm-|S[+ 
nmcOA 1 2 0 3 i ")*l)ALE)16ai:i?$ainmHR 
+nmOCVDStJ: "JWlSSn/SA 1 2 0 3 
ALE*6bfcA«3SfclKi*ifc 
ALEJi6a*«fl|JS*2-5«)«±K»J«Sfl, *AL 
E/16b*iALEl6acO±{C^$n s )i<X3S 

[ 0 1 0 2 3 *9lM^<OftS160>«d»r&(c 

ALE&KiOALEJf 6a-CJ>.g>A 1 2 0 3 KSr^ 
L. «^T. HtSBrtfcT. CVDffifcJ:9#ALE 
16 bT*4A 1 2 0,]Rt»(K1-4tOT*4. 
[0 103] lOJ40fitf^r>l'X^J:"5KB»fKS 

ii^?5ffl«3iossaT'j> o . ^onasuttsuie 1 1 

ioWotuS. *LT. JCSS1 Ocoi*|gEli, 
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[oio4] mqm i owrtami. mm** yrnnz 
i <ommmmzB!$.2titz%.&mi 2t<mm.^ttx^ 
4. Kfemi 2nmmzi^ muL^mmmmmzx 

V^S. Zff)->^"/9 1 3£HWf4Ci:T'Rj£gl 2 1*1 
*>f>S««>aj LA*l*ff 9. y ? 1 
SfcJ; -»TRi6S 1 2rt«>Efl*ittLfc'}. xa--/^ 
1 3££ISt4::tTv\--vV){£it£fi : 3 i3C^ot 
i^4. 

CO 1 0 5] ifc, RJE^l 2F*FVTMA#X. H 2 0 

**E«3R14» 15. 16. 17*WtMlTV>4. 
E«*14liTMA^0)B«iR (TMAEffH) TS> 

0. RIES1 2l*]^TMA^X5:^A-fS/i^tOT' 
*4. E**l 5 JiNj (TMAiifflNi 
#*ffi«3B) TMAffitm^tioTTMA 

/r^*BBt«oB«aa[Ltttt:, arapt4TMAxrx*Mi 
*w*-4. 

[0106] EffjR 1 6{iSJ£*'^TS) & H 2 OtfXO 
SViR <*E*iR) TMAl»SfflN,;5r*I» 
111 SfcJ-sT^-SWXfcSU:!*, KftBl 2f*KV 
H 2 0#x£gAt4£**7>*>?)T';fc4. Kf£l7{i 
N,#**>E*1R (*»*fflN,^E'fjR) * 
E*$ 1 6tJ:oTH,0^tBfffitf3«!HB«Lfctt 
«C. 8#t4H 2 0#*£|^t4tt^A--j^;*£ 
LT?> N 2 #X fceiWfctf>(c*WW4 . 

[0107] Clfl^TMAKfifc 1 4 , *EfiB 1 6 . 

#N 2 ^xEf^i 5. 1 7{i#^r. m*i%^®w® 

&mz i o -CfHWWSn* 1%WW7RV#X 
[0 108] -£LT, #Ef^l 4~1 7W<ll>7^ 

n%<?>9A xvyxxwRZin.hS.oiztt^xto*) ^ -e 

ftCfcot. SKS1 2'\OXT^tt*&(i, TMA. N 2 

^ (a---;^) , h 2 o#*. n 2 #x 

*> ante, «9»iT33fc«lft3*i*J:3(sCr->T 

v>4. E^14-l 7li. *3S1 OSrSfflL 

ORfEMl 2fc«*8*iTV>4. 

[0 1 0 9] it:, KJtESl 2mmza, mum*. 

tz&mwmizn (t 4 abm* 2 - 5 2 -cjwbjss ft* # 

Witf . SSI 8*«ttarie*liiasirt*4iMK«T 
fC*4. 

[0 110] J5fc. *K*;l^l 9«. S«tilJK*at£ 
*4fcfcoHwLfcv*«ttfc*LT*i9. EK*L*n 



Zcomm^/^l 9(2. 2l*F\»£18£tbL 

A*vf4fc*>fc. «B™fc*->-o>4. 
[0111] wrii. 4-f. «Ei 

8fct-*ff&*R*/Wl 9fcKWSaL. 

0 £il LT. ^7?13 <?)»#*»<5>RJ6^ 1 2 

at*. wa^RGjWBc4i2Lb*>a* 

T'lilOO'C) £X\ *K18*»RjtvWl9teJ: 

0. mjm-4. 

c 0 1 1 2 3 am 1 sA^a^&jj (mm 1 0 ox:) 

iCjtlfc^. TMAEtfSRl 4a»<oTMA#*££iEg 

1 2fci*9&0. *tf>tttt8UL TMAE**1 

4 titssm&hi isx'vti s^wmmm'SMm-h 

ZktZJn*), 2rt«im$lBE£RWPaSSfc: 

J: A*T-# . 1 8 tTM A*«-JB?t"tM*-r 
5. -e^Of*. ^7? 1 3££HtL-t. TMAiSffl 
N 2 ^xEW^l 5iON 2 ^'x$rsE-t;fctwi'?. RJE 

4. 

[0 1 1 3] <Xt, H,0^**E»*1 6*»^RIB 

si 2'si*9&o. -e-«ott^s[fl, av, *EV»1 6 
1 1 <t 0 . 1 2 rto*jnjRE*-jetc«-3i 1 4< 

T*. aURlSfcfttLfcTMAfcRaS^TA 1 2 0 3 

t. *fitJ:>). 2l*J(c^®-t&H 2 0^^i 

[0 114] iOiaKALEffitiSriBK^^ 

(TMA35A-^-S'"-H 2 OSA-A'-s;) 5rfi)fS^ 

RWcart-64Tll l 3SL. l«a<7)ALE«6aS:^ 

«Lfca. jaToia^cvDfficiiiSBi&Biftfrt 

tt. ±IEALEffifcJ:6«|iaKi:Htl0 0X;ti-4 

[0 115] t-f. TMAfeJUftLT. W^fcTM 
AE»»1 4A>6RJ6S1 2tS19atr. -?-OTMA^ 
X<OfiSr$i]ffl|-ri» t b t>(C. TM AEf^ 1 4 £ XHC 

IWfftftHPatUiKfljlo. ii-rib. TMA*<S 
ft 1 8 fcWtf 4 Ofi (, i: J: "3 . 1 8ffl ffllc»St 
4. 

[01163 -eotft, iJEi^+ -/^13 Z£fflt,Z LX , 
TMABfe*fflN,^XE** 1 5i "jaSfXf^fcSti 
fc*<. H,OJ&«ftUT. *«5XfX**E'Sai6*> 
£»E£l2fciS'J&tf. *3t4t. S«18±ttt 
tiO. »«18JififlW»fflTt.TMAi:H 1 Ot*<R 
JCLT. A l 2 0 3 £$j£-?-!>C:i:«*-t'#4. C^LT. 
aS«18fc:*V^TALEJ|6aJ:t, ^ALE16b** 
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[0117] zcoi o C Wll: iixtf . fiM 

6£ALE$££J: 9l£Ji£il£ALEJ16a2:CVD£ 
t J: 9fi!cJl$fi£#ALEJf 6 b i «t ■) 

ZttfX'Z. ALEJB6a^JJB#JC*«iMRfcLT. 
^LE«6b£JJ2Ca««»iLT*ft«l*MB3 

[ 0 1 1 8 3 A L El 6 a WrtSPJE^JJi 1 0 O'CfiJgO 
ffiilTJSHl/rfc. W*.tf4 0 0nm*>W3"ttt4 3 0 
MPamA«, CVDffiKiOKWSil^lEALEl 
6bT'li-l 5 0Mpa8*fc»fc ft 
oT. ALE16 at^ALES6bi:^«KJ:0=5r 
4««i6£fltf>£l6att. W£tf4 0 0nm*>WS-T 

1 5 0 MP aS*(cSfc-f£ 

[ 0 1 1 9 ] 2 ti . fc^fgWBIfc LTMWM-i^A L E 
1 6 b Krt&ftMWa£t4tfc *«arffit* 

*HM^SW#^E 2 0 0 fc ifitf . 0 1 6 
■ffflZ , # A L E M 6 b (C^> J*]s y v^ftgff K 1 V 
*-;l/K2A>mUt, -ecOT. BP*>. flfiifr2~5 
«^fc*Sf4ALE*6a<^!H£#£Vvfctf>. * 
#fc*t1-*ffiKtttt|Sl»S:^. Hi 611. JiEH 

2 izts v >T ^fli 5 a%v «#0>KBiic*H6 LfcKBSH? 

[0 120] ioT. 4*M0«llt:*J^Tt. ftg«6 

h m t mm ix%,w$<nm®mmmim 
2~5K*t**wBtt*, jcosBttcrtis-frftit^ 

«r«KU-h«oa^CVDa(cJ:")»ift1-*fctt. AS 
■ 60^**ALEffitT«IW6«^fc:lfc^T. ScM 
■WnSr«<1-*Ct**T**. ALEftfcliS'Sr 

[0121] (ft58N0BIB)Bll7£*ftg!aft5ll 
t&BIBCtfiStlE 3 0 OOgfrfttt&SP&frffifS 

bit. ffim#2—5<,zm-&ALEf§6abftALES 
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Summary. 



(57) [Abstract] 

[Technical problem] Inter-electrode [ of the couple which counters mutually on a 
substrate ] is equipped with the structure which has arranged an organic luminescent 
material, and the covering nature to the structure of a protective layer is raised in the 
organic EL element which has the protective layer which covers an organic 



luminescent material to the outside surface of this structure. 
[Means for Solution] Organic EL element 100 is equipped with the structure which 
comes to form an anode plate 2, the hole transporting bed 3, the organic luminous 
layer 4, and cathode 5 one by one on a glass substrate 1, and has the protective layer 
6 which covers the outside surface of this structure and is protected from an external 
environment. Here, a protective layer 6 consists of an alumina film with which 
membrane formation temperature was formed by the atomic-layer grown method at 
low temperature rather than the glass transition point of the hole transporting bed 3 
and the organic luminous layer 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL element characterized by having the protective layer (6) 
which is the organic EL element equipped with the structure which has arranged an 
organic luminescent material (3 4) between the electrodes (2 5) of the couple which 



counters mutually, and covers the aforementioned organic luminescent material to the 
outside surface of the aforementioned structure, and forming this protective layer of 
the atomic-layer grown method on a substrate (1). 

[Claim 2] The organic EL element according to claim 1 characterized by forming the 
resin film (7) which protects this protective layer on the aforementioned protective 
layer (6). 

[Claim 3] The aforementioned atomic-layer grown method is an organic EL element 
according to claim 1 or 2 characterized by being carried out at the membrane 
formation temperature below the glass transition point of the aforementioned organic 
luminescent material (3 4). 

[Claim 4] The aforementioned protective layer (6) is the claim 1 characterized by the 
layer from which the stress mutually generated inside differs being the thing which 
comes to carry out a laminating, or the organic EL element of any one publication of 
three. 

[Claim 5] The layer from which the stress generated inside in aforementioned each 
other differs is an organic EL element according to claim 4 characterized by being 
formed by changing the membrane formation conditions in the aforementioned 
atomic-layer grown method mutually. 

[Claim 6] The aforementioned protective layer (6) is an organic EL element according 
to claim 1 or 2 characterized by containing the stress relaxation component for 
easing the stress generated in the component which constitutes this protective layer 
at this protective layer. 

[Claim 7] The aforementioned protective layer (6) is an organic EL element according 
to claim 6 characterized by the bird clapper from the structure where the laminating 
of the layer containing the aforementioned stress relaxation component and the layer 
which does not contain the aforementioned stress relaxation component was carried 
out. 

[Claim 8] The organic EL element according to claim 6 or 7 characterized by forming 
the aforementioned layer which contains the aforementioned stress relaxation 
component by using the gas containing the element component which acts as the 
aforementioned stress relaxation component with the material gas which constitutes 
the aforementioned protective layer (6) at the time of membrane formation by the 
aforementioned atomic-layer grown method unlike this material gas. 
[Claim 9] The gas containing the element component which acts as the 
aforementioned stress relaxation component is an organic EL element according to 
claim 8 characterized by being gas of a nitride. 

[Claim 10] For the layer (6a) formed of the aforementioned atomic-layer grown 
method, and the aforementioned atomic-layer grown method, the aforementioned 
protective layer (6) is an organic EL element according to claim 1 or 3 characterized 
by consisting of combination with the layer (6b) formed by different method. 
[Claim 1 1] For the layer (6a) which was formed in right above [ of the aforementioned 



structure (2-5) ] t and was formed of the aforementioned atomic-layer grown method, 
the layer (6b) formed by different method from the aforementioned atomic-layer 
grown method is [ the aforementioned atomic-layer grown method ] an organic EL 
element according to claim 10 characterized by being formed on the layer formed by 
different method. 

[Claim 12] The layer (6a) formed of the aforementioned atomic-layer grown method is 
an organic EL element according to claim 10 which is formed in right above [ of the 
aforementioned structure (2-5) ], and is characterized by forming the layer (6b) 
formed by the way the aforementioned atomic-layer grown methods differ on the 
layer formed of the aforementioned atomic-layer grown method. 
[Claim 13] For the aforementioned atomic-layer grown method, a different method is 
the claim 10 characterized by being CVD, or the organic EL element of any one 
publication of 12. 

[Claim 1 4] For the layer (6a) and the aforementioned atomic-layer grown method 
which were formed of the aforementioned atomic-layer grown method, the layer (6b) 
formed by different method is the claim 10 characterized by being constituted with 
the alumina, or the organic EL element of any one publication of 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention equips inter-electrode 
[ of the couple which counters mutually on a substrate ] with the structure which has 
arranged an organic luminescent material, and relates to organic EL 
(electroluminescence) element which has the protective layer which covers an 
organic luminescent material to the outside surface of this structure. 
[0002] 

[Description of the Prior Art] Generally, an organic EL element equips inter-electrode 



[ of the couple which counters mutually on a substrate ] with the structure which has 
arranged an organic luminescent material. However, an organic luminescent material is 
deteriorated with the moisture in use atmosphere, the field non-emitted light is 
formed in the original luminescence field in the structure, and aggravation of display 
grace is caused. To this problem, by JP,7-161474,A, inorganic amorphous **** which 
consists of the carbon or silicon formed by CVD (chemical-vapor-deposition method) 
is formed so that an organic luminescent material may be covered to the outside 
surface of the structure, and using this as a protective coat is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to examination of this 
invention person who followed the official report conventionally [ above-mentioned ], 
since the conventional protective coat has the inadequate covering nature to the 
structure, the resistance over moisture was low, and when it was made to operate in 
high-humidity /temperature (for example, 65-degree-C, 95%RH) atmosphere, it turns 
out that the field non-emitted light occurs. 

[0004] Then, this invention equips inter-electrode [ of the couple which counters 
mutually on a substrate ] with the structure which has arranged an organic 
luminescent material in view of the above-mentioned problem, and it aims at raising 
the covering nature to the structure of a protective layer in the organic EL element 
which has the protective layer which covers an organic luminescent material to the 
outside surface of this structure. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
invention according to claim 1 to 14, it is characterized by being the organic EL 
element equipped with the structure which has arranged an organic luminescent 
material (3 4) between the electrodes (2 5) of the couple which counters mutually, 
having the protective layer (6) which covers this organic luminescent material to the 
outside surface of this structure, and forming this protective layer of the atomic-layer 
grown method on a substrate (1). 

[0006] Since an atomic-layer grown method (henceforth [ with this column ] the ALE 
method) uses reacting on the front face of an organizer-ed, it can form a uniform film 
in accordance with the shape of surface type of an organizer-ed. Therefore, the 
protective layer formed by the ALE method becomes what has the good covering 
nature to the structure compared with the film formed of the conventional CVD etc. 
Therefore, according to this invention, the covering nature to the structure of a 
protective layer can be raised. Moreover, if the covering nature to the structure of a 
protective layer improves, since it can do that the resistance over moisture is also 
good, it can prevent that the field non-emitted light is formed in the structure of 
moisture. 

[0007] Moreover, in invention of a claim 2, since a protective layer is protected by 
this resin film, even if it makes a protective layer thin, the resistance over moisture is 



securable [ it is characterized by forming the resin film (7) which protects this 
protective layer on a protective layer (6) according to claim 1, and ]. And that a 
protective layer can be made thin can shorten the membrane formation time of the 
protective layer by the ALE method, and it can raise a throughput. 
[0008] Moreover, in invention of a claim 3, it is characterized by performing the ALE 
method according to claim 1 or 2 at the membrane formation temperature below the 
glass transition point of an organic luminescent material (3 4). If the temperature at 
the time of membrane formation of a protective layer is larger than the glass 
transition point of an organic luminescent material, although an organic luminescent 
material in the structure which is a ground may crystallize and luminous efficiency 
may fall during membrane formation of a protective layer, according to this invention, 
such a problem can be avoided and an organic EL element with more high luminous 
efficiency can be offered. 

[0009] Moreover, in invention of a claim 4, it is characterized by coming to carry out 
the laminating of the layer from which the stress which generates a protective layer 
(6) inside mutually differs. Usually, since the protective layer formed by the ALE 
method starts a volumetric shrinkage at the time of membrane formation, stress 
whose protective layer itself shrinks may occur and a crack etc. may generate it in a 
protective layer. Since a protective layer consisted of a layer from which the stress 
mutually generated inside differs according to the point and this invention, it should 
be formed with the film (stress relaxation film) which stresses comparatively low and 
eases stress for a protective layer, and the film (non-stress relaxation film) with 
which stress cannot ease stress comparatively easily highly. 
[0010] And stress can be eased with a stress relaxation film. Moreover, about this 
point, although it tends to become inadequate [ the covering nature to the structure ] 
since it usually turns into a film with many internal defects etc., since a stress 
relaxation film can secure covering nature in the direction of a non-stress relaxation 
film with few internal defects, it is OK. Therefore, the protective layer which eased 
the stress generated in a protective layer and reduced the possibility of the injuries 
on a crack etc. can be realized, and the effect of the invention of a claim 1 - a claim 
3 can be realized more in a high level. 

[0011] Here, the layer from which the stress mutually generated inside differs should 
be formed by changing the membrane formation conditions in the ALE method 
mutually (invention of a claim 5). Since membraneous quality is changeable by 
changing membrane formation conditions (membrane formation temperature etc.), the 
stress relaxation film and non-stress relaxation film with which stress differs mutually 
can be formed. In addition, the same material or a dissimilar material is also available 
in a stress relaxation film and a non-stress relaxation film. 

[0012] Moreover, in realizing the protective layer which eased the stress generated in 
a protective layer and reduced the possibility of the injuries on a crack etc., it is good 
like invention of a claim 6 in the component which constitutes this protective layer for 



a protective layer (6) also as a thing containing the stress relaxation component for 
easing the stress generated in this protective layer. The stress generated in a 
protective layer by making stress relaxation components (for example, N atom etc.) 
contain is eased, and since it is avoidable that the injury on a crack etc. occurs in a 
protective layer, the effect of the invention of a claim 1 or a claim 2 is more realizable 
in a high level. 

[0013] Here, as a protective layer according to claim 6, although a monolayer is 
sufficient, the laminated structure which carried out the laminating of the layer 
containing a stress relaxation component and the layer which does not contain a 
stress relaxation component like invention of a claim 7 is sufficient. According to it, 
the layer containing a stress relaxation component functions as the above-mentioned 
stress relaxation film, and since the layer which does not contain a stress relaxation 
component functions as the above-mentioned non-stress relaxation film, the same 
effect as invention of a claim 4 is acquired. 

[0014] Moreover, the layer containing the stress relaxation component in invention of 
a claim 6 or a claim 7 is made with what was formed by using the gas containing the 
element component which acts as a stress relaxation component like invention of a 
claim 8 with the material gas which constitutes a protective layer (6) at the time of 
membrane formation by the ALE method unlike this material gas. The gas of the 
nitride which specifically contains a nitrogen element as an element component which 
acts as a stress relaxation component can be used. 

[0015] Moreover, in realizing the protective layer which eased the stress generated in 
a protective layer and reduced the possibility of the injuries on a crack etc., it is good 
also as what constituted the protective layer (6) from combination of the layer (6a) 
formed by the ALE method, and the layer (6b) formed by different method (henceforth 
the non-ALE method) from the ALE method like invention of a claim 10. 
[0016] The membraneous quality of a mutual layer is changeable with it, and since the 
layer formed by the above-mentioned stress relaxation film and the non-ALE method 
in the layer formed by the ALE method can be operated as the above-mentioned 
non-stress relaxation film, the same effect as invention of a claim 4 is realizable, 
furthermore, if it considers as the effect of the invention of a claim 10, since a part of 
protective layer is formed by the non-ALE method, compared with the case where all 
of protective layers are formed by the ALE method membrane formation time is 
comparatively long, it is also possible to shorten membrane formation time 
[0017] Here as a combination of the layer (ALE layer) formed by the ALE method, and 
the layer (non-ALE layer) formed by the non-ALE method It is good also as 
composition which formed the non-ALE layer (6b) in right above [ of the structure (2- 
5) ], and formed the ALE layer (6a) on it like invention of a claim 11, and like invention 
of the reverse 12, i.e., a claim It is good also as composition which formed the ALE 
layer (6a) in right above [ of the structure (2-5) ], and formed the non-ALE layer (6b) 
on it. 



[0018] In addition, the sign in the parenthesis of each above-mentioned means is an 
example which shows a correspondence relation with the concrete means of a 
publication to the operation gestalt mentioned later. 
[0019] 

[Embodiments of the Invention] Hereafter, the operation gestalt which shows this 
invention in drawing is explained. In addition, in each following operation gestalt, the 
same sign is mutually given to the same portion among each drawing. 
[0020] (The 1 st operation gestalt) Drawing 1 is the fragmentary sectional view of the 
organic EL (electroluminescence) element 100 concerning the 1st operation gestalt of 
this invention, and drawing 2 is the whole **** organic EL-element 100 outline plan 
from [ in drawing 1 ] arrow A. In addition, drawing 1 is a fragmentary sectional view in 
alignment with the B-B cross section in drawing 2 . 

[0021] 1 is a glass substrate, on the flat whole surface of this glass substrate 1, it 
consists of transparent electric conduction films, such as an ITO (indium tin oxide) 
film, and the anode plate (lower electrode) 2 which functions as a hole pouring 
electrode is formed. As shown in drawing 2 , the anode plate 2 should be formed in 
the shape of [ which is prolonged in the x directions by carrying out patterning of the 
ITO film (150nm in for example, thickness) formed by the spatter on the substrate 1 
by etching etc. ] a stripe, for example, the band-like thing of 500-micrometer width of 
face should be located in a line in the shape of a stripe at intervals of 50 micrometers. 
[0022] On this anode plate 2, the hole transporting bed 3 and the organic luminous 
layer 4 as an organic luminescent material as used in the field of this invention are 
formed one by one. In this example, the tetrapod triphenylamine (henceforth TPTE) 
whose glass transition point (henceforth Tg point) is about 130 degrees C as a hole 
transporting bed 3 by about 40nm thickness The vacuum evaporationo of that to 
which Tg point doped the Quinacridone compound (Tg point existence is not 
recognized) of a fluorescent substance as an organic luminous layer 4 to the tris 
(eight quinolinol) aluminum (henceforth Alq) which is 170 degrees C is carried out one 
by one with the degree of vacuum of about ten to 6 Torr by about 50nm thickness. 
[0023] And on the organic luminous layer 4, it consists of a metal etc. and the 
cathode (up electrode) 5 which functions as an electron-injection electrode is formed. 
In this example, cathode 5 is aluminum (aluminum) film OOOnm in for example, 
thickness) formed by the vacuum deposition which used the mask, and as shown in 
drawing 2 , it makes the stripe configuration prolonged in the direction of y so that an 
abbreviation rectangular cross may be carried out with an anode plate 2. For example, 
the thing of 500-micrometer width of face band-like in cathode 5 should be located in 
a line in the shape of a stripe at intervals of 50 micrometers. 
[0024] Thus, this organic EL element 100 is a dot-matrix display which constitutes 
the display pixel (original luminescence field) whose field where an anode plate 2 and 
cathode 5 cross and overlap is the portion which should perform a luminescence 
display. An anode plate 2 and cathode 5 overlap and the display pixel G of the shape 



of two or more rectangle consists of drawing 2 . 

[0025] Thus, although this organic EL element 100 is equipped with the electrode 2 of 
the couple which counters mutually on a substrate 1, and the structures 2-5 which 
come to arrange the organic luminescent material 4 among five, it has the protective 
layer 6 which covers the organic luminescent material 3 and 4 to the outside surface 
of these structures 2-5, and is further protected from an external environment to it 
In this example, a protective layer 6 is the alumina (aluminum 203) film formed by the 
thickness of about 400nm of the atomic-layer grown method (it is called the ALE 
method the atomic layer epitaxy method and the following). 

[0026] In the upper part of the organic luminous layer 4 in which the upper part of 
cathode 5 and cathode 5 are not formed, as shown in drawing 2 (it is not a cross 
section for convenience although hatching has been performed to the protective layer 
6), the protective layer 6 has covered the latus range rather than the membrane 
formation field (a two-dot chain line illustrates) of the organic luminous layer 4, and 
has protected the organic luminous layer 4 which is a ground. Moreover, by forming 
membranes using the mask made from quartz glass etc., as shown in drawing 2 , the 
membrane formation field of a protective layer 6 is set up so that the connection 
terminal areas 2a and 5a with the external circuit (not shown) in an anode plate 2 and 
cathode 5 may be exposed. 

[0027] In this organic EL element 100, by impressing the direct current voltage for a 
drive which has a predetermined duty ratio between an anode plate 2 and cathode 5 
by the above-mentioned external circuit, cathode 5 to an electron hole and an 
electron move from an anode plate 2, respectively, these electron holes and an 
electron recombine within the organic luminous layer 4, and fluorescence material 
(this example Quinacridone compound) emits light with the discharge energy in the 
desired display pixel G. This luminescence is taken out from a glass-substrate 1 side. 
[0028] By the way, with this operation gestalt, the original composition formed using 
the ALE method which was not performed is adopted by the conventional organic EL 
element in the protective layer 6 which protects the structures 2-5. Next, the 
formation method of this protective layer 6, composition, etc. are stated more to a 
detail. First, one example of the formation method of a protective layer 6 is described 
with reference to the flow chart of the process shown in drawing 3 . 
[0029] First, on the glass substrate (glass substrate with organic EL thin film) 1 with 
which an anode plate 2, each organic layers 3 and 4, and cathode 5 were formed, it 
fixed using the electrode holder and the mask made from quartz glass was put in at 
the reactor. The reactor was made into the about 40Pa vacuum, this glass substrate 
1 was heated for about 400 seems of N2 gas with the sink, and substrate temperature 
was stabilized at 100 degrees C. 

[0030] Then, within the raw material bottle, held 28 degrees C and H20 to the room 
temperature (24 degrees C) within the raw material bottle, they were made to 
evaporate under reduced pressure, and TMA (trimethylaluminum) was introduced by 



turns to the reactor by N2 gas (a flow rate is 400sccm(s)) which is carrier gas as 
follows. First after introducing Evaporation TMA for 0.6 seconds, in order to remove 
superfluous TMA which exists in gaseous phases other than the molecule which stuck 
to the substrate front face, N2 gas was introduced for 2.4 seconds as purge gas. Then, 
N2 purge gas was similarly formed for evaporation H20 in the gas installation time for 
4.0 seconds (pulse period) for 1.0 seconds. 

[0031] This TMA introduction -> purge ->H20 introduction -> membranes were 
formed by repeating the cycle of a purge 5000 times (about 1 1 hours). In the 
meantime, the pressure of a reactor is 150-300Pa t and substrate temperature was 
held at 1 00 degrees C at the heater in a reactor. After membrane formation was 
completed, when neglect cooling was performed and substrate temperature became 
70 degrees C, carrying out 400sccm introduction of the N2 gas, the reactor was made 
into atmospheric pressure, and the substrate 1 was taken out. Thereby, the alumina 
(aluminum 203) of about 400nm of thickness was obtained as a protective layer 6. In 
addition, it asked for thickness by carrying out transverse-electromagnetic (electronic 
transparency type microscope) observation of the cross section of a protective layer 
6. 

[0032] Here, about the substrate temperature at the time of membrane formation of 
the protective layer 6 by the ALE method (membrane formation temperature), it is 
desirable to consider as the temperature below Tg point of the organic luminescent 
material 3 and 4 (this example TPTE, Alq) currently formed beforehand. This is for 
crystallization of an organic luminescent material to progress, if this membrane 
formation temperature is higher than this Tg point, and for luminous efficiency to fall. 
By the above-mentioned example, substrate temperature was most set as 1 00 
degrees C of about 30-degree-C lows rather than 130 degrees C of Tg points of low 
TPTE in the material currently used for the organic luminescent material 3 and 4. 
[0033] Drawing 4 is a graph which shows the result which checked how the voltage- 
brightness property of an element would change with membrane formation 
temperature (substrate temperature). In the time of forming membranes at the time of 
membrane formation temperature forming membranes at 100 degrees C, and 130 
degrees C (Tg point of TPTE), although a difference was hardly accepted, when 
membranes are formed at 1 50 degrees C, it turns out that the voltage-brightness 
property has shifted to right-hand side clearly. In process, crystallization of TPTE 
progresses and this is considered because [ for which membrane formation 
temperature forms a protective layer 6 at 150 degrees C ] luminous efficiency fell. 
[0034] Next, a important matter is described about the thickness of a protective layer 
6, composition, processing, the membrane formation equipment in the ALE method, 
etc. 

[0035] The thickness of a protective layer 6 does not ask but is just satisfied [ with 
[thickness of protective layer] book operation gestalt ] of the demand characteristics 
as a protective layer 6. Although, as for reliability, the one where thickness is thicker 



generally becomes high, since membrane formation time is long, in membrane 
formation by the ALE method, it may be thin as long as it is the tolerance of a 
process and a protection property. However, in order to cover the foreign matter 
generated on a ground (structures 2-5) in a process and to prevent generating of a 
pinhole etc., experientially, thickness at least 5nm or more is desirable. Furthermore, if 
it says, 50nm or more is desirable. 

[0036] Moreover, in the ALE method, the organic luminescent material 3 and 4 can 
fully be protected from moisture, oxygen, etc. in the atmosphere, without a pinhole 
and a defect occurring that it is thin even if, if even a substrate front-face top is pure, 
since it is about 100%, if the rate of step coverage has the uniform substrate surface 
coverage of gas. Since total stress of a protective layer 6 can be made small by thin- 
film-izing a protective layer 6, it becomes possible to avoid generating of a crack etc. 
[0037] Moreover, what is necessary is just to prepare the resin film (physical damage 
protective layer) which protects a protective layer 6 from this physical damage in the 
upper part of a protective layer 6, after forming a protective layer 6 by the ALE 
method, in order to protect from the physical damage at the time of attachment by 
the scratch (scratching blemish) and product level at the time of substrate processing. 
Drawing 5 is the partial outline cross section showing the composition which formed 
the resin film 7 in above-mentioned organic EL element 100. 
[0038] Here, composition of the resin film 7 t the forming-membranes method, and 
thickness are not asked. For example, what is necessary is to form about 50nm of 
aluminum 203 as a protective layer 6 according to above-mentioned drawing 3 by the 
ALE method, and just to form about 2 micrometers of paraxylene polymers etc. by the 
vacuum deposition etc. as a resin film 7 after that. In addition, as a resin film 7, the 
film of organic system material, such as rubber system material formed by the spin 
coat method, screen printing, the applying method, etc., an acrylic resin, silicone, and 
an epoxy system resin, is sufficient. In addition, even if it is the membrane formation 
process (hardening processing by the spin coat method etc. is included) of the resin 
film 7, it is desirable that it is below Tg point of the organic luminescent material 3 
and 4 too. 

[0039] Although it is required to be able to form membranes by the ALE method of 
course, [composition of protective layer] protective layer 6 is chemically [ can form 
membranes below at Tg point of the organic luminescent material 3 and 4 as 
mentioned above, and / physically and ] stable, and if the demand characteristics as a 
protective layer 6 can be satisfied, it will not ask the composition. For example, the 
oxide of a metal or silicon, a nitride, and an acid nitride are desirable. 
[0040] Moreover, in choosing a raw material, although the raw material for obtaining a 
protective layer 6 is not asked, either, it is desirable for the evaporation temperature 
of a raw material to be lower than reactor temperature and substrate temperature so 
that the once evaporated material gas may not re-condense or it may not re-solidify. 
Furthermore, if it says, since raw material evaporation temperature will be decided 



from desired gas concentration and a desired pressure, the raw material which can 
refer to the maximum-vapor-tension curve of each raw material, and can obtain the 
capacity which can evaporate at low temperature rather than membrane formation 
temperature, and can form membranes is desirable. 

[0041] For example, in order to obtain the protective layer 6 of an aluminum oxide, 
membranes can be formed at the reaction of alkyl system metals, such as TMA, and 
TEA (triethylaluminum), DMAH (dimethyl aluminum hydride), and alcohols, such as 
H20, H202 t and 02, 03 or CH30H, C2H50H. Moreover, it is also possible by 
introducing the above-mentioned alkyl system metal and the nitride gas of NH3 grade, 
and making them react mutually to form the protective layer 6 which consists of 
nitrides, such as AIN and AlxOyNz. Moreover, it is also possible to form Si02 from the 
reaction of this evaporation gas and the evaporation gas of H20, using SiCI4 as a 
silicon system material. 

[0042] Moreover, in the ALE method, if reaction efficiency is raised by performing UV 
(ultraviolet rays) irradiation from on a substrate, and activating a chemical reaction 
more, membranes can be formed at low temperature below from Tg point of organic 
materials 3 and 4. In this case, although UV irradiation is anxious about degradation of 
organic materials 3 and 4, since the mask of the luminescence field is carried out by 
cathode 5 t there is little influence of UV irradiation. 

[0043] Moreover, since the organic luminous layer 4 may be degraded by the chemical 
reaction in membrane formation of a protective layer 6 when forming membranes on 
the organic luminous layer 4, cautions are required. For example, when forming the 
protective layer 6 of an aluminum oxide by the ALE method, TMA is a Lewis acid and 
may make the amount of [ of the organic luminous layer 4 ] outcrop deteriorate by 
decomposition etc. depending on the exposure time under membrane formation. 
Furthermore, if H20 also exceeds the extent, it may lead to degradation of generating 
of the field non-emitting light, an increase, etc. 

[0044] For example, since direct ** of the organic luminous layer 4 will be carried out 
at TMA or H20 at the time of ALE membrane formation like organic EL element 100 
shown in above-mentioned drawing 1 when the organic luminous layer 4 is exposed to 
a front face as a ground of a protective layer 6, it is cautious of the pulse period and 
concentration of TMA or H20 in that case. Moreover, even if it forms the degradation 
protective coat by the ALE method or the other technique (vacuum evaporationo, 
spatter, etc.) in this case by gas which does not affect the organic luminous layer 4 
on the organic luminous layer 4 beforehand, it does not interfere. 
[0045] What is necessary is for a protective layer 6 to be made not to be formed with 
masks, such as quartz glass, etc., or just to remove formation of the connection 
terminal areas (electrode takeoff connection) 2a and 5a of the cathode (up electrode) 
5 of [processing of protective coat] organic EL element 100, and an anode plate 
(lower electrode) 2 at a next process as mentioned above. These connection terminal 
areas 2a and 5a are portions joined to wiring by methods, such as soldering, at a back 



process. 

[0046] Here, since what is necessary is just to be able to attain the purpose of not 
making terminal areas 2a and 5a form a protective layer 6 even if the above- 
mentioned mask is not quartz glass, although the quality of the material is not asked, 
the problem which a mask float generates by heat deformation must be solved. For 
example, although the mask made from SUS (stainless steel) with a thickness of 
about 0.2mm is sufficient, it is necessary to pay attention to a mask float. 
[0047] In this case, the disposal of applying a pressure from the exterior, or dealing 
with back taper processing etc. at the mask edge so that a mask and a substrate may 
stick, and it being [ gas ] wraparound-hard and carrying out it is desirable. Moreover, 
as long as the thermal resistance of mask material allows to substrate temperature, 
you may form a mask by the applying method, screen printing, the spin coat method, 
etc. using organic system material, such as rubber system material and an epoxy resin. 
[0048] Moreover, a protective layer 6 may be formed all over the glass substrate 1 
with which the structures 2-5 were formed even if it did not use a mask etc., Fort 
Lee SOGURAFU may be performed later, and the protective layer 6 of request parts, 
such as the connection terminal areas 2a and 5a, may be removed by wet etching or 
dry etching. Furthermore, removal of a protective layer 6 may use the shot-blasting 
method, the tape grinding method, etc. 

[0049] In order to prevent degradation of the organic EL element by air opening as 
much as possible, as for the [membrane formation equipment] protective layer 6, 
forming within the same vacuum devices is desirable. For example, if it is membrane 
formation equipment which combines a vacuum deposition method and the ALE 
method, it can form within the same chamber to the structures 2-5 and a protective 
layer 6. Moreover, if an element is formed using membrane formation equipment 
equipped with the mechanism which can be conveyed to another membrane formation 
equipment in a vacuum, there is same effect. For example, after forming the 
structures 2-5 in a vacuum evaporation system as well as the above, it is also 
possible to convey to ALE equipment, without carrying out air opening, and to carry 
out ALE membrane formation of the protective layer 6. 

[0050] By the way, according to this operation gestalt, the original composition which 
formed the protective layer 6 which covers the organic luminescent material 3 and 4 
by the ALE method is adopted as the outside surface of the structures 2-5. As 
mentioned above, since the ALE method uses reacting on the front face of an 
organizer-ed, it can form the film of uniform thickness in accordance with the shape 
of surface type of an organizer-ed. Therefore, the protective layer 6 formed by the 
ALE method is formed as a film of uniform thickness, even if a level difference, a 
foreign matter, etc. exist in the outside surface of the structures 2-5. 
[0051] Therefore, according to this operation gestalt, compared with the film formed 
of the conventional CVD etc., the covering nature to the structures 2-5 of a 
protective layer 6 can be raised. And since it can do that the resistance over 



moisture is also good, it can prevent that the field non-emitted light is formed into 
the display pixel G in the structures 2-5 of moisture. 

[0052] Moreover, since the protective layer 6 under it is protected by this resin film 7, 
even if it makes a protective layer 6 thin, the resistance over moisture is securable 
[ with the film ], if the resin film 7 which protects a protective layer 6 is formed on a 
protective layer 6 as shown in above-mentioned drawing 5 . And that a protective 
layer 6 can be made thin can shorten the membrane formation time of the protective 
layer 6 by the ALE method, and it can raise a throughput. 

[0053] Moreover, as mentioned above, if the temperature at the time of membrane 
formation of a protective layer 6 is larger than Tg point of the organic luminescent 
material 3 and 4, during membrane formation of a protective layer 6, the organic 
luminescent material 3 and 4 in the structure 2-5 which is a ground may crystallize 
gradually, and luminous efficiency may fall. However, according to the gestalt with this 
desirable operation gestalt mentioned above, in order to form the protective layer 6 
by the ALE method at the membrane formation temperature below Tg point of the 
organic luminescent material 3 and 4, such a problem can be avoided and organic EL 
element 100 with more high luminous efficiency can be offered. 
[0054] Next, although it does not limit, the effect on the covering disposition over the 
structures 2-5 of the protective layer 6 in this operation gestalt is described more 
concretely. The element which closed Si3N4 film (amorphous ****) by the thickness 
of about 2 micrometers by the plasma CVD method as a protective layer 6 (X 
elements, example of comparison conventionally [ above-mentioned ] based on an 
official report), Three kinds of elements of the element (equivalent to Y elements and 
above-mentioned drawing 1 ) which formed about 400nm of aluminum 203 by the ALE 
method, and the element (equivalent to Z elements and above-mentioned drawing 5 ) 
which formed about 2 micrometers of paraxylene polymers in vacuum evaporationo 
after forming about 50nm of aluminum 203 by the ALE method were prepared. In 
addition, X elements, Y elements, and Z elements are elements created on these 
conditions except [ all ] protective-layer 6. 

[0055] The life was compared by the high-humidity /temperature operational test 
about each element of these X, Y, and Z. It was presupposed that a test condition is 
operated within 65 degrees C, and 95% atmosphere of RH. Drawing 6 is a graph which 
shows change of the brightness (cd/m2) accompanying the operating time at that 
time (Hr). In addition, according to reduction of luminescence area, current was 
adjusted as measurement-oHuminance conditions at this time, and current density 
was fixed. Y elements (solid line) and Z elements (dashed line) have the loose fall of 
brightness to X elements (dashed line) so that more clearly than drawing 6 . 
[0056] Moreover, drawing 7 is drawing having shown typically the luminescence field 
after a 200-hour operation (1 of the above-mentioned display pixel G) in the above- 
mentioned high-humidity/temperature operational test. It is in an early state [ in / 
each element of X, Y, and Z / on drawing 7 and / in (a) ], and (b) shows the state 



after X 200-hour operations, and (c) shows the state after Y elements and Z 200- 
hour operations. Here, the dark spot D2 which exists in drawing 7 (a) originates in 
foreign matters, such as dust which exists on organic luminous layer 4 grade from the 
first 

[0057] And in Y from drawing 7 , and Z elements, the coverage of the protective layer 
6 by the ALE method is good. The increase and advance of a dark spot D2 (namely, 
field non-emitting light) resulting from the pinhole generated in the dark area D1 
generated from the edge section of cathode 5 or a protective layer 6 are suppressed. 
As for X elements with the imperfect coverage of a pinhole or the edge section, it 
turns out that the dark area D1 and a dark spot D2 become large by the invasion of 
moisture, and the number of dark spots D1 is increasing. 

[0058] In the (2nd operation gestalt) and time, usually, stress (henceforth a tensile 
stress) whose protective-layer 6 very thing shrinks may occur, and a crack (crack) 
etc. may generate the protective layer 6 formed by the ALE method in a protective 
layer 6. Generating of this crack causes aggravation of the resistance over the fall of 
the covering nature to the structure of a protective layer 6, as a result moisture. 
[0059] Here, the stress generated in a protective layer 6 is separable into the thermal 
stress generated by the heat history, and the true stress which film original has. 
Thermal stress is made somewhat small by using the glass substrate which contains 
many alkaline metals, such as soda glass, for a glass substrate 1. It is because 
generating of the stress by the thermal contraction of a thin film can be made small 
by expansion by heating under membrane formation, and contraction since these glass 
substrates have the large coefficient of thermal expansion. It is a factor that a 
volumetric shrinkage occurs in the growth process of a protective layer 6, and the 
above-mentioned true stress is considered to be the main factor of the tensile stress 
of the above-mentioned protective layer 6 in which this true stress was formed by 
the ALE method. 

[0060] A **** 2 operation gestalt gives the relief function of stress to a protective 
layer 6 that the problem of the stress generated in this protective layer 6 should be 
solved further in addition to the above-mentioned 1 st operation gestalt. That is, the 
stress relaxation component for easing stress in the component which constitutes a 
protective layer 6 for a protective layer 6 was made to contain with this operation 
gestalt. 

[0061] For example, the protective layer 6 which consists of aluminum 203 formed by 
the ALE method has a large tensile stress. In this case, in order to employ the 
advantage of ALE efficiently and to lower stress, the tensile stress of a protective 
layer 6 can be reduced by adding an atom or molecules, such as N (nitrogen atom), to 
this protective layer 6 as a stress relaxation component This is because it is thought 
by addition of a stress relaxation component that the crystal structure of aluminum 
203 is confused. 

[0062] And formation of the protective layer 6 containing this stress relaxation 



component is possible by using the gas (henceforth stress relaxation gas) containing 
the element component which acts as a stress relaxation component with the 
material gas which constitutes a protective layer 6 at the time of membrane formation 
of the protective layer 6 by the ALE method unlike this material gas. 
[0063] For example, what is necessary is just to use the gas of the nitride of NH3 or 
N2H4 grade as stress relaxation gas with TMA and H20 which are material gas which 
constitutes a protective layer 6 at the time of membrane formation by the ALE 
method, in order to make N atom as a stress relaxation component contain in 
aluminum 203 by the ALE method. For example, when NH3 is used, the following all 
directions methods can be adopted. 

[0064] TMA introduction -> purge ->H2 0+NH3 introduction (H2 O and NH3 
simultaneous introduction) -> purge -> ** How to form an AlxOyNz film as a 
protective layer 6 in the cycle — , TMA introduction -> purge ->H20 introduction -> 
purge ->TMA introduction -> purge ->NH3 introduction -> purge -> ** Form 203 
layers of aluminum, and AIN layers by turns in the cycle — . Only the method of 
forming the cascade screen of aluminum203+AIN as a protective layer 6 and the 
number of cycles of a request of **TMA introduction -> purge ->H2 0+NH3 
introduction -> purge -> — are repeated. TMA introduction -> purge ->NH3 
introduction -> next, a purge -> the number repeat of cycles of a request of — , the 
method of forming the cascade screen of AIxOyNz+AIN as a protective layer 6. 
[0065] thus, as a protective layer 6 which a stress relaxation component comes to 
contain by the ALE method What consists of a monolayer of an AlxOyNz film like the 
above-mentioned method **, and the thing to which the laminating of the layers 
which contain a stress relaxation component (N) like the above-mentioned method ** 
was carried out, That is, although protective-layer 6 all may be constituted as a layer 
which a stress relaxation component comes to contain, the laminated structure which 
carried out the laminating of the layer (AIN) containing a stress relaxation component 
(N) and the layer (aluminum 203) which does not contain a stress relaxation 
component like the above-mentioned method ** is sufficient 
[0066] Here, although the viewpoint on atomic-layer growth of the AIN thin film by 
the reaction of TMA and NH3 and of a practical membrane formation rate and a 
perfect reaction generally to membrane formation temperature is made desirable 300 
degrees C or more, it does not make a membrane formation rate a problem in this 
invention, but since a reaction may not be uniform, either, low temperature is 
sufficient. That is, the procedure of a cycle is not limited, either. 
[0067] However, if, as for AlxOyNz or AIN, that conductivity is shown also forms this 
directly on cathode 5 depending on the density for a certain reason, problems, such 
as a short circuit between wiring, may be caused. Therefore, as for the portion which 
touches cathode 5 directly, it is desirable to form about 1-50nm aluminum 203, and 
to form AlxOyNz and AIN after that. 

[0068] Or it is more desirable to control membrane formation to become less than 



[ 5wt% ] about N so that conductivity is not shown when AlxOyNz and AIN are 
directly in contact with cathode 5. Although it is simple in the ALE method to make 
concentration of NH3 gas small as for the controlling method, the installation time 
(pulse period) of NH3 gas per 1 cycle may be shortened, or the number of times to 
introduce may be reduced. 

[0069] moreover, in forming an AlxOyNz film as a protective layer 6 Besides making 
the nitride as TMA, TEA and DMAH, and stress relaxation gas as material gas which 
constitutes a protective layer 6 react Dimethylamino dimethyl aluminum (CH3) (2NAI2 
(CH3)), Dimethylamino diethyl aluminum (CH3) (2NAI2 (C2H5)), The amino alkyl metal 
raw material of trimethylamine-ARUAN AIH3:N(CH3) 3 grade, You may make it react 
with these, and H20 and 03 grade using azide compounds, such as a dimethyl 
aluminum azide (CH3) (2AIN3) and a diethyl aluminum azide (C2H5) (2AIN3), etc. 
[0070] Next, although not limited, an example verified about the effect of the stress 
reduction etc. is shown about the protective layer 6 containing the stress relaxation 
component concerning this operation gestalt. Only using the glass substrate 1, on it, 
directly, NH3 gas was used as stress relaxation gas, and the AlxOyNz film as a 
protective layer 6 was formed in this example of verification. Drawing 8 is the flow 
chart of a process showing the formation method of the protective layer 6 in this 
example of verification. 

[0071] First, the washed glass substrate 1 (35mmx45mm) was put into the reactor. 
The reactor was made into the about 40Pa vacuum, the substrate 1 was heated for 
about 400 seems of N2 gas with the sink, and substrate temperature was stabilized at 
1 30 degrees C. Then, within the raw material bottle, held 28 degrees C and H20 to 
the room temperature (24 degrees C) within the raw material bottle, they were made 
to evaporate under reduced pressure, and TMA was introduced to the reactor by N2 
gas (flow rate 400sccm) which is carrier gas. Moreover, NH3 gas was supplied from 
the bomb (flow rate 10sccm), and it was introduced to the reactor, mixing with N2 
dilution gas (flow rate 390sccm). 

[0072] Introduction of the gas to a reactor was performed as follows. First, after 
introducing Evaporation TMA for 0.6 seconds, N2 gas was introduced for 2.4 seconds 
as a purge. Then, similarly, having introduced N2 purge gas for evaporation H20 for 
0.6 seconds, and membranes were formed by introducing N2 purge gas for NH3 gas 
one by one for 2.0 seconds for 1.0 seconds for 1.8 seconds. This TMA introduction -> 
purge ->H20 introduction -> purge ->NH3 introduction -> membranes were formed 
by repeating the cycle of a purge 5000 times. In the meantime, the pressure of a 
reactor is 150-300Pa, and substrate temperature was held at 130 degrees C at the 
heater in a reactor. 

[0073] After membrane formation was completed, when neglect cooling was 
performed and substrate temperature became 70 degrees C, carrying out 400sccm 
introduction of the N2 gas, the reactor was made into atmospheric pressure, and the 
substrate 1 was taken out. Thereby, the AlxOyNz film of about 430nm of thickness 



was obtained as a protective layer 6. It was confirmed that the composition is the 
atomic-weight ratio (x:y:z) of aluminum:0:N by RBS (Rutherford backscattering 
method), and is 6:8:1. 

[0074] Moreover, from the deformation before and behind the membrane formation in 
a glass substrate 1 (the amount of curvatures), as shown in drawing 9 , it was 
checked that the stress by this AlxOyNz film is a tensile stress of about 1 10 MPa(s). 
In addition, as shown in drawing 9 , 20aluminum3 film (protective layer by the 
formation method of above-mentioned drawing 3 ) of 400nm of thickness formed by 
the substrate temperature of 100 degrees C and the ALE method by TMA+H20 is 
amorphous, and internal stress shows a tensile stress by about 430 MPa(s). That is, 
according to this example of verification, it has checked that the tensile stress 
generated in a protective layer 6 could be eased by adding N which is a stress 
relaxation component to a protective layer 6. 

[0075] Therefore, according to the organic EL element which applied the protective 
layer 6 containing the stress relaxation component of this operation gestalt, the injury 
on a crack or a protective layer 6 called ablation can be prevented, and the covering 
nature to the structures 2-5 of a protective layer 6 can be raised more certainly. 
[0076] (The 3rd operation gestalt) A **** 3 operation gestalt also realizes the 
protective layer 6 which eased the stress generated in a protective layer 6 as well as 
the above-mentioned 2nd operation gestalt, and reduced the possibility of the injuries 
on a crack etc. Although the above-mentioned 2nd operation gestalt was based on 
the way of thinking of making a protective layer 6 contain a stress relaxation 
component This operation gestalt shall come to carry out the laminating of the layer 
from which the stress which generates a protective layer 6 inside mutually differs, by 
it It is comparatively based on the way of thinking of considering as the combination 
of the film (henceforth a stress relaxation film) which stress is comparatively low and 
eases stress for a protective layer 6, and the film (henceforth a non-stress relaxation 
film) which stress is high and cannot ease stress easily. 

[0077] It considers as the composition which carried out the laminating of the film 
with which membraneous qualities specifically differ by changing mutually membrane 
formation conditions [ in / the ALE method / for a protective layer 6 ]. At this time, 
in a protective layer 6, the composition element of the mutual film with which 
membraneous qualities (stress generated inside) differ may be the same, and may be 
completely different composition. Namely, what is necessary is not to ask the raw 
material of a protective layer 6, and the kind of protective layer 6 obtained, but just to 
be able to make small stress in the protective-layer 6 whole. 
[0078] The film which has compressive stress (- (minus) is hereafter given to the 
numeric value of stress), and the film which has a tensile stress are combined, or 
films with small stress are combined regardless of compression or hauling, and neither 
the number of layers nor percentage is also asked that total stress should just 
become small from the thing of one layer. When the total stress of a protective layer 



6 becomes small and forms membranes on the structure 2-5 as a result, if neither a 
crack nor ablation occurs in a protective layer 6, it is good owing to the stress 
generated in a protective layer 6. 

[0079] If it raises as a numeric value, experientially, as for the total stress, it is 
desirable that it is -150MPa-150MPa, and if it says further, it will be desirable that it 
is -50MPa~50MPa. Moreover, for example, when the composition element of films 
with which membrane formation conditions differ is the same, it is changing, while 
forming membrane formation conditions, such as the rate of flow on membrane 
formation temperature, gas supply volume, and a substrate, and although it consists of 
same composition element mutually, the laminating of the film with which 
membraneous qualities differ is carried out. 

[0080] If the case where aluminum 203 is formed by the ALE method from TMA and 
H20 is taken for an example, the stress relaxation film with which stress was reduced 
rather than what was formed at the usual substrate temperature (for example, 1 00 
degrees C) can be formed by making substrate temperature (membrane formation 
temperature) into 30 to about 80 degrees C low temperature. Furthermore, an 
installation time may be shortened, the amount of supply of H20 which is oxidation 
reaction gas can be lessened, conversion can be reduced, and a stress relaxation film 
can be formed also in this case. 

[0081] It is better to make [ more ] the amount of supply of TMA than the time of the 
usual substrate temperature, since the amount of adsorption to a substrate will fall 
here if substrate temperature is lowered. If the amount of supply raises the 
temperature of a raw material bottle, it can be increased simply. In this way, if 
membranes are formed, an unreacted methyl group and carbon should remain mostly 
in a film, the internal defect should occur, and the stress relaxation film with which 
stress was reduced by it can be formed. 

[0082] Since this internal defect is very microscopic, if even the substrate adsorption 
which is the foundations of ALE membrane formation is ideal, a pinhole and step 
coverage can be guaranteed. It is better to carry out the laminating of the still more 
precise thin film to the upper part or lower part, if the reliability of an organic EL 
element was taken into consideration. In this case, what is necessary is to be a 100 
to about 140 degrees C elevated-temperature field, and just to carry out ALE growth 
of the substrate temperature continuously in a reaction-ofHdentity furnace. 
[0083] The thickness or the thickness ratio of each class which were formed on these 
******** conditions do not ask. Moreover, since the number of layers or structure 
are not limited, a stress relaxation film with many internal defects and a non-stress 
relaxation film with few internal defects are combined, and the total stress of the 
protective-layer 6 whole should just become small as a result. 
[0084] Moreover, the protective layer 6 more than two-layer [ by the ALE method ] 
may consist of dissimilar materials. For example, you may combine 20aluminum3 film 
and Si02 film. Si02 can be formed by making the gas which made the liquid raw 



material of SiCI4 evaporate, and H20 react. In the combination of this raw material, 
since residual elements, such as CI, increase inside the substrate temperature around 
100 degrees C t then Si02 film, stress can be reduced. 

[0085] Next although not limited, this operation gestalt is more concretely described 
with reference to each following example of verification (the 1st and 2nd example of 
verification). In each [ these ] example of verification, only using a glass substrate 1, a 
protective layer 6 is directly formed on it, and the stress reduction effect is verified. 
[0086] By the example of the [example of the 1st verification] book, when the 
composition element of films with which the membrane formation conditions in a 
protective layer 6 differ is the same, the example which carried out the laminating of 
the film to which membraneous quality was changed mutually is shown by changing 
membrane formation temperature. Drawing 10 is the flow chart of a process showing 
the formation method of the protective layer 6 in this example of verification. 
[0087] The washed glass substrate 1 (35mmx45mm) was put into the reactor, the 
reactor was made into the about 40Pa vacuum, the substrate 1 was heated for about 
400 seems of N2 gas with the sink, and substrate temperature was stabilized at 50 
degrees C. Then, within the raw material bottle, held 28 degrees C and H20 to the 
room temperature (24 degrees C) within the raw material bottle, they were made to 
evaporate under reduced pressure, and TMA was introduced to the reactor by N2 gas 
(flow rate 400sccm) which is carrier gas as follows. 

[0088] First, after introducing Evaporation TMA for 0.6 seconds, N2 gas was 
introduced for 2.4 seconds as a purge. Then, N2 purge gas was similarly introduced 
for evaporation H20 in the gas installation time for 2.0 seconds (pulse period) for 0.2 
seconds. This TMA introduction -> purge ->H20 introduction -> membranes were 
formed by repeating the cycle of a purge 3000 times. In the meantime, the pressure of 
a reactor is 150-300Pa, and substrate temperature was held at 50 degrees C at the 
heater in a reactor. 

[0089] Then, substrate temperature was stabilized at 100 degrees C, carrying out 
400sccm introduction of the N2 gas. Then, membranes were formed by repeating the 
cycle of a TMA introduction -> purge ->H20 introduction -> purge 2000 times in the 
same pulse period as the time of the substrate temperature of 50 degrees C. After 
membrane formation was completed, when neglect cooling was performed and 
substrate temperature became 70 degrees C, carrying out 400sccm introduction of 
the N2 gas, the reactor was made into atmospheric pressure, and the substrate 1 was 
taken out. 

[0090] Thereby, 20aluminum3 film whose total thickness is about 320nm was obtained 
as a protective layer 6. Moreover, from the deformation before and behind membrane 
formation of a glass substrate 1 (the amount of curvatures), as shown in drawing 1 1 , 
it was checked that the total stress of the protective layer (aluminum203+aluminum 
203) 6 of this example is a tensile stress of about 140 MPa(s), and it has checked 
that stress has been fallen as compared with 20aluminum3 film (what was formed at 



the process of above-mentioned drawing 3 ) shown in the above-mentioned 1 st 
operation gestalt. 

[0091] Therefore, since according to organic EL element 100 which applied the 
protective layer 6 which is represented by the above-mentioned example of the 1st 
verification the protective layer 6 which comes to carry out the laminating of the film 
into which membraneous quality was mutually changed by changing membrane 
formation conditions can be formed even if it is the same material, a stress relaxation 
film and a non-stress relaxation film can be formed relatively. In the above-mentioned 
example of the 1st verification, 20aluminum3 film which 20aluminum3 film previously 
formed at the substrate temperature of 50 degrees C formed behind at a stress 
relaxation film and the substrate temperature of 100 degrees C turns into a non- 
stress relaxation film. 

[0092] And stress can be eased with a stress relaxation film. Moreover, as mentioned 
above, although it tends to become inadequate [ the covering nature to the 
structure ], since the stress relaxation film with many internal defects etc. can secure 
covering nature in the direction of a non-stress relaxation film with few internal 
defects, it is OK about this point. Therefore, the protective layer 6 which eased the 
stress generated in a protective layer 6, and reduced the possibility of the injuries on 
a crack etc. can be realized, and the covering nature to the structures 2-5 of a 
protective layer 6 can be raised more certainly. 

[0093] By the example of the [example of the 2nd verification] book, by constituting 
mutually the films from which the membrane formation conditions in a protective layer 
6 differ from a dissimilar material shows the example to which membraneous quality 
was changed. Drawing 12 is the flow chart showing the formation method of the 
protective layer 6 in this example of verification. The washed glass substrate 1 
(35mmx45mm) was put into the reactor, the reactor was made into the about 40Pa 
vacuum, the substrate 1 was heated for about 400 seems of N2 gas with the sink, and 
substrate temperature was stabilized at 1 30 degrees C. 

[0094] Then, SiCI4 and H20 were made to evaporate within a raw material bottle, and 
it introduced by turns to the reactor by N2 gas (flow rate 400sccm) which is carrier 
gas as follows. After introducing evaporation SiCI4 for 1.0 seconds, N2 gas was 
introduced for 2.4 seconds. Then, N2 purge gas was similarly introduced for 
evaporation H20 in the gas installation time for 6.0 seconds (pulse period) for 3.0 
seconds. This SiCI4 introduction -> purge ->H20 introduction -> membranes were 
formed by having repeated the cycle of a purge 2000 times, and Si02 film was formed. 
[0095] Then, substrate temperature was stabilized at 100 degrees C, carrying out 
400sccm introduction of the N2 gas. Then, TMA and H20 were made to evaporate 
within a raw material bottle, and it introduced by turns to the reactor by N2 gas (flow 
rate 400sccm) which is carrier gas as follows. 

[0096] After introducing Evaporation TMA for 0.6 seconds, N2 gas was introduced for 
2.4 seconds. Then, N2 purge gas was similarly introduced for evaporation H20 in the 



gas installation time for 2.0 seconds (pulse period) for 0.2 seconds. This TMA 
introduction -> purge ->H20 introduction -> membranes were formed by having 
repeated the cycle of a purge 2000 times, and 20aluminum3 film was formed on Si02 
film. After membrane formation was completed, when neglect cooling was performed 
and substrate temperature became 70 degrees C, carrying out 400sccm introduction 
of the N2 gas, the reactor was made into atmospheric pressure, and the substrate 1 
was taken out. 

[0097] Thereby, the cascade screen of Si02 film of about 70nm of thickness and 
20aluminum3 film of about 160nm of thickness was obtained as a protective layer 6. 
Moreover, from the deformation before and behind membrane formation of a glass 
substrate 1 (the amount of curvatures), as shown in drawing 13 , it was checked that 
the total stress of the protective layer (Si02+aluminum 203) 6 is a tensile stress of 
about 50 MPa(s), and it has checked that stress has been fallen as compared with 
20aluminum3 film (what was formed at the process of drawing 3 ) shown in the 
above-mentioned 1 st operation gestalt. 

[0098] Therefore, since the protective layer 6 which comes to carry out the 
laminating of the film into which membraneous quality was mutually changed by 
constituting the protective layer 6 more than two-layer [ by the ALE method ] from a 
dissimilar material can be formed according to organic EL element 100 which applied 
the protective layer 6 which is represented by the above-mentioned example of the 
2nd verification, a stress relaxation film and a non-stress relaxation film can be 
formed relatively. 

[0099] Si02 film which 20aluminum3 film previously formed at the substrate 
temperature of 1 30 degrees C formed behind at a non-stress relaxation film and the 
substrate temperature of 1 00 degrees C in the above-mentioned example of the 2nd 
verification turns into a stress relaxation film, and it is stress with a stress relaxation 
film. And the protective layer 6 which reduced the possibility of the injuries on a crack 
etc. can be realized, and the covering nature to the structures 2-5 of a protective 
layer 6 can be raised more certainly. 

[0100] (The 4th operation gestalt) The partial outline cross-section composition of 
organic EL element 200 which starts the 4th operation gestalt of this invention at 
drawing 14 is shown. With each above-mentioned operation gestalt although the 
protective layer 6 was formed only by the ALE method, it is characterized by this 
operation gestalt constituting the protective layer 6 formed on the structures 2-5 
from combination of layer (it is called ALE layer) 6a formed by the ALE method, and 
layer (it is called non-ALE layer) 6b formed by different method from the ALE method. 
[0101] In this example, non-ALE layer 6b which consists of aluminum 203 formed of 
the CVD with an ALE layer 6a and a thickness of several nm - dozens of nm which a 
protective layer 6 becomes from aluminum 203 with a thickness of several nm - 
dozens of nm is stacked by turns. Here, ALE layer 6a is formed in right above [ of the 
structures 2-5 ], non-ALE layer 6b is formed on ALE layer 6a, and the laminating is 



carried out after that by turns one by one. In addition, in the example of illustration, a 
number of layers does not limit four layers but. 

[0102] Next the formation method of the protective layer 6 of this operation gestalt 
is described. Drawing 15 is drawing showing the typical composition of the membrane 
formation equipment concerning this operation gestalt. This membrane formation 
equipment forms first 20aluminum3 film which is ALE layer 6a by the ALE method, 
then forms 20aluminum3 film which is non-ALE layer 6b by CVD within the same 
equipment. 

[0103] 10 is the vacuum chamber of the sealing structure by which partition formation 
was carried out from stainless steel etc., and the interior is connected with the 
flueway 11. And the interior of a vacuum chamber 10 is being pulled to the vacuum 
from the flueway 1 1 using the vacuum pumps (a mechanical booster pump, rotary 
pump, etc.) which are not illustrated. 

[0104] The reaction chamber 12 formed in sealing structure with titanium etc. is 
installed in the interior of a vacuum chamber 10. The shutter 13 of the electric 
opening-and-closing formula by which operation control is carried out is formed in the 
wall of a reaction chamber 12 in the control circuit which is not illustrated. Take the 
substrate into a reaction chamber 12 by opening and closing this shutter 13, opening 
adjustment of a shutter 1 3 adjusts the pressure in a reaction chamber 1 2, or a purge 
is promoted by opening a shutter 1 3 fully. 

[0105] Moreover, each pipe lines 14, 15, 16, and 17 which consist of stainless steel for 
supplying TMA gas, H20 gas, and N2 gas into a reaction chamber 12 etc. are formed. 
The pipe line 14 is the pipe line (TMA pipe line) of TMA gas, and is for introducing 
TMA gas into a reaction chamber 12. 15 is the pipe line (N2 gas-piping system for 
TMA removal) ofNpipe-line 2 gas, and it is used in order to pass N2 gas as purge gas 
for removing the TMA gas which remains, after passing TMA gas predetermined time 
with the TMA pipe line 14. 

[0106] The pipe line 16 is the pipe line (water pipe line) of the H20 gas which is 
reactant gas, and after it passes purge gas by N2 gas-piping system 15 for TMA 
removal, it is for introducing H20 gas into a reaction chamber 12. 17 is the pipe line 
(N2 gas-piping system for water removal) ofNpipe-line 2 gas, and it is used in order to 
pass N2 gas as purge gasjor removing the H20 gas which remains, after passing H20 
gas predetermined time with the water pipe line 16. 

[0107] These TMA(s) pipe line 14, the water pipe line 16, and each N2 gas-piping 
systems 15 and 17 have the bulb and the source of gas supply by which operation 
control is carried out and which are not illustrated by the control circuit which is not 
illustrated respectively, and constitute the adsorption gas supply means, the reactant 
gas supply means, and the purge means, respectively. 

[0108] And the bulb of each pipe lines 14-17 is opened and closed to predetermined 
timing, and in order of TMA, N2 gas (purge gas), H20 gas, and N2 gas (purge gas), the 
gas supply to a reaction chamber 12 is changed, and is supplied by turns by it. In 



addition, the pipe lines 14-17 penetrate a vacuum chamber 10 (the penetration 
section has seal structure), and are connected to the reaction chamber 1 2 by the bolt 
for connection etc. 

[0109] Moreover, the substrate electrode holder 19 with a heater which carries the 
substrates (glass substrate etc.) 18 in which a thin film is formed is installed in the 
interior of a reaction chamber 12. This substrate 18 is equivalent to the glass 
substrate 1 with which even the structures 2-5 in each above-mentioned operation 
gestalt were formed. The substrate electrode holder 1 9 can be done with what 
attached the sheath heater so that uniform heating under the metal plate which has 
the area which can carry a substrate 18 might be possible. 

[01 10] Furthermore, the substrate electrode holder 19 has the thermocouple which is 
not illustrated for measuring substrate temperature, and it can heat it to the 
temperature of a request of a substrate 18, detecting the measured value of this 
thermocouple by the temperature-control circuit which is not illustrated. Moreover, in 
order to take a substrate 1 8 into a reaction chamber 1 2, conveyance of this substrate 
electrode holder 1 9 is attained. 

[0111] In this membrane formation equipment, first, installation loading of the 
substrate 18 is carried out at the substrate electrode holder 19 with a heater, and it 
lets a vacuum chamber 10 pass, and conveys in a reaction chamber 12 from the 
portion of a shutter 1 3. Then, a substrate 1 8 is heated with the substrate electrode 
holder 19 to the temperature (this example 100 degrees C) of the more than in which 
a desired reaction occurs. 

[0112] If a substrate 18 reaches desired temperature (for example, 100 degrees C), 
TMA gas will be sent into a reaction chamber 12 from the TMA pipe line 14. In the 
supply flow rate and the TMA pipe line 14, by controlling suitably the degree of 
opening and closing of the shutter 13 in a reverse side, the ambient pressure in a 
reaction chamber 1 2 can be kept at about hundreds of Pa, and TMA sticks only to a 
monostromatic at a substrate 18. Then, the TMA gas which remains in a reaction 
chamber 12 from 15 by passingNN2 gas-piping system 2 for TMA removal gas is 
removable by making a shutter 13 full open. 

[0113] Next, H20 gas is sent into a reaction chamber 12 from the water pipe line 16. 
In the supply flow rate and the water pipe line 16, by controlling suitably the degree of 
opening and closing of the shutter 13 in a reverse side, the water vapor pressure in a 
reaction chamber 1 2 can be kept constant, it can be made to be able to react with 
TMA which stuck to the substrate 18, and aluminum 203 can be formed. Then, a 
shutter 13 is made full open andNN2 gas-piping system 2 for water removal gas is 
passed from 17. Thereby, H20 which remains in a reaction chamber 12 is removable. 
[01 14] Thus, repeatedly, after forming ALE layer 6a of the 1st layer, membrane 
formation by the following CVD is started, until it reaches the thickness of a request 
of the membrane formation cycle (TMA introduction -> purge ->H20 introduction -> 
purge) by the ALE method. In addition, although membrane formation temperature 



(substrate temperature) in CVD membrane formation is made into the same 100 
degrees C as the membrane formation temperature by the describing [ above ] ALE 
method, it may not be limited to this and a room temperature is sufficient as it. 
[01 15] First, TMA is evaporated and the gas is sent into a reaction chamber 12 from 
the TMA pipe line 14. While controlling the amount of the TMA gas, the degree of 
opening and closing of the TMA pipe line 14 and the shutter 13 in a reverse side is 
controlled, and the ambient pressure of a reaction chamber 12 is kept at hundreds of 
Pa or more. If it does so, that TMA sticks to a substrate 18 will pile up around 
substrate 18 from the first. 

[01 16] Then, without making the above-mentioned shutter 13 full open, and pouring 
nitrogen gas from N2 gas-piping system 15 for TMA removal, H20 is evaporated and 
the gas is sent into a reaction chamber 12 from the water pipe line 16. If it does so, 
from the first, also by the gaseous phase of the substrate 18 circumference, TMA and 
H20 can react and a substrate 18 top can form aluminum 203. In this way, in a 
substrate 18, non-ALE layer 6b is formed on ALE layer 6a. In such CVD membrane 
formation, since the membrane formation rate is quick, it is rare for the hole in a film 
to be in the middle of membrane formation, and to extinguish it, and it can reduce 
internal stress. 

[01 17] Thus, since the combination of ALE layer 6a formed by the ALE method and 
non-ALE layer 6b formed by CVD constitutes the protective layer 6 according to this 
operation gestalt, the membraneous quality of the mutual layers 6a and 6b can be 
changed, and non-ALE layer 6b can be operated as the above-mentioned stress 
relaxation film, respectively by using ALE layer 6a as the above-mentioned non- 
stress relaxation film. 

[01 18] Although the internal stress of ALE layer 6a is set to about 430 MPa(s), for 
example by the thickness of 400nm even if it forms membranes at about 100-degree 
C low temperature, it can drop on about -150 Mpas at non-ALE layer 6b formed by 
CVD. Therefore, the total stress of the protective-layer 6 whole which consists of a 
multilayer of ALE layer 6a and non-ALE layer 6b can be dropped on the thickness of 
400nm at about 150 MPas. 

[01 19] Moreover, since non-ALE layer 6b which functions as a stress relaxation film 
becomes a film with many internal defects etc. in a film, it tends to become 
inadequate [ the covering nature to the structures 2-5 ]. However, since according to 
organic EL element 200 of this operation gestalt the covering nature of ALE layer 6a 
which covers right above [ of the structures 2-5 ] the bottom of it is good even if the 
coverage poor section K1 and a pinhole K2 occur in non-ALE layer 6b as shown in 
drawing 16 , the resistance over moisture is satisfactory. In addition, drawing 16 is a 
cross section corresponding to the cross section of the portion which does not have 
cathode 5 in above-mentioned drawing 2 . 

[0120] Therefore, also in this operation gestalt, the protective layer 6 which eased the 
stress generated in a protective layer 6, and reduced the possibility of the injuries on 



a crack etc. can be realized, and the covering nature to the structures 2-5 of a 
protective layer 6 can be raised more certainly. Furthermore, according to this 
operation gestalt, since a part of protective layer 6 is formed by CVD with a quick 
membrane formation rate, membrane formation time can be shortened compared with 
the case where all of protective layers 6 are formed by the ALE method. In addition, a 
spatter etc. is sufficient as the way the ALE methods differ. 
[0121] (The 5th operation gestalt) The partial outline cross-section composition 
(cross section corresponding to above-mentioned drawing 16 ) of organic EL element 
300 which starts the 5th operation gestalt of this invention at drawing 1 7 is shown. 
This operation gestalt is what transformed the above-mentioned 4th operation gestalt, 
and makes reverse the order of a laminating of ALE layer 6a and non-ALE layer 6b to 
the structures 2-5 with the 4th operation gestalt That is, as shown in drawing 1 7 , it 
is considering as the two-layer structure where non-ALE layer 6b was formed in right 
above [ of the structures 2-5 ], and ALE layer 6a was formed on non-ALE layer 6b. 
[0122] Here, an example of the formation method of the protective layer 6 of this 
operation gestalt is described. First, in order to prevent degradation of an organic 
luminescent material by air opening as much as possible, GeO (germanium dioxide) 
with a thickness of 200nm was formed as non-ALE layer 6b by the resistance heating 
vacuum deposition by the same vacuum deposition inside of a plane as the thing in 
which the structures 2-5 were formed. Then, aluminum 203 with a thickness of 
400nm was formed as ALE layer 6a by the ALE method which made TMA and H20 
raw material like the formation method shown on this non-ALE layer 6b at above- 
mentioned drawing 3 . 

[0123] In addition, it may not be what was restricted to GeO as non-ALE layer 6b, but 
inorganic films, such as SiO, LiF, AIF3, etc. in which the vacuum evaporationo in low 
temperature is comparatively possible, are sufficient. Moreover, you may not be the 
vacuum deposition machine same as membrane formation by the non-ALE method as 
the thing in which the structures 2-5 were formed. 

[0124] Moreover, without carrying out air opening, after forming the structures 2-5 
with vacuum deposition on a glass substrate 1 , with the membrane formation 
equipment which equipped another membrane formation equipment with the 
mechanism in which an element can be conveyed, if non-ALE layer 6b is formed, the 
forming-membranes method (the non-ALE method) will not be limited to a vacuum 
deposition, either. For example, after forming from the anode plate 2 to the cathode 5 
with a vacuum deposition machine, it is also possible to convey to a CVD system, 
without carrying out air opening, and to form SM-XNX as non-ALE layer 6b. 
[0125] Moreover, in the case of CVD, the advantage that the membrane formation 
conditions by gas ** etc. are easy to adjust the stress generated in non-ALE layer 6b 
is also employed efficiently. If it becomes what, the aluminum203 grade which 
constitutes ALE layer 6a will be because compressive stress, then these tensile 
stresses and compressive stress offset SM-XNX and injury on a protective layer 6 



and prevention of ablation can be aimed at, since a tensile stress tends to be shown 
as mentioned above. 

[0126] Moreover, non-ALE layer 6b is not limited to an inorganic film, and organic 
films, such as a paraxylene polymer and a polyimide, may be used for it. An elastic 
modulus is a low very much and especially these organic film has the advantage that 
the tensile stress generated in the upper ALE layer 6a (aluminum203 grade) can be 
eased. 

[0127] However, since these organic film has weak polarity, in the ALE method on 
condition of the chemical absorption of reactant gas, on these organic film, a film 
cannot grow easily, or it has the concern to which the adhesion force of the interface 
of an organic film and the film by the ALE method becomes weak. Therefore, if it 
precedes forming ALE layer 6a on the organic film as non-ALE layer 6b, it is desirable 
to use suitable coupling agents, such as a silane coupling agent. 
[0128] Moreover, it is that moisture resistance is inferior as non-ALE layer 6b 
compared with an inorganic film as another point in the case of applying these organic 
film feeling uneasy, and that chemical / physical stability is inferior. Therefore, in 
order to prevent property degradation of the organic EL element by atmospheric 
humidity when moving an organic EL element to the equipment for membrane 
formation of ALE layer 6a, and air opening must be carried out at once reluctantly, as 
for the organic film as non-ALE layer 6b at least, it is desirable to secure the 
thickness of about 1 micrometer and to form membranes. However, it depends for this 
thickness on the humidity in time to carry out air opening and the atmosphere. 
[0129] Moreover, in order to avoid that the organic film as non-ALE layer 6b is 
invaded by the material gas when forming ALE layer 6a by the ALE method on it, and 
the damage of material gas arises in the organic luminescent material [ directly 
under ] 3 and 4 of this organic film, as for the organic film as non-ALE layer 6b, it is 
desirable to form membranes in thickness of about 1 micrometer. 
[0130] Thus, according to this operation gestalt as well as the above-mentioned 4th 
operation gestalt, since the combination of ALE layer 6a and non-ALE layer 6b 
constitutes the protective layer 6, the membraneous quality of the mutual layers 6a 
and 6b can be changed, and non-ALE layer 6b can be operated as the above- 
mentioned stress relaxation film, respectively by using ALE layer 6a as the above- 
mentioned non-stress relaxation film. 

[0131] Moreover, since the covering nature of ALE layer 6a which covers a it top is 
good even if the coverage poor section K1 and a pinhole K2 occur in non-ALE layer 
6b as shown in above-mentioned drawing 1 7 , the resistance over moisture is 
satisfactory. That is, the covering nature of a protective layer 6 is secured by ALE 
layer 6a. 

[0132] Therefore, also in this operation gestalt, the protective layer 6 which eased the 
stress generated in a protective layer 6, and reduced the possibility of the injuries on 
a crack etc. can be realized, and the covering nature to the structures 2-5 of a 



protective layer 6 can be raised more certainly. Furthermore, also in this operation 
gestalt membrane formation time can be shortened compared with the case where all 
of protective layers 6 are formed by the ALE method. 

[0133] (others — operation gestalt) in addition, the hole transporting bed or the 
organic luminous layer as an organic luminescent material are not limited to the 
above-mentioned thing, and can use a well-known material etc. suitably Furthermore, 
not only a thing but a hole pouring layer, the electronic transporting bed, the 
electron-injection layer, etc. which comes to insert the hole transporting bed and the 
organic luminous layer as an organic luminescent material into inter-electrode [ of a 
couple ] may exist suitably (these are also equivalent to an organic luminescent 
material). 

[0134] In short, this invention is characterized [ main ] by having the protective layer 
6 formed on the substrate 1 in the electrode 2 of the couple which counters mutually, 
and the organic EL element equipped with the structure which has arranged the 
organic luminescent material 3 and 4 among five by the ALE method which covers the 
organic luminescent material 3 and 4 to the outside surface of the structure, and a 
design change is possible for other portions suitably. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view of the organic EL element concerning 
the 1 st operation gestalt of this invention. 

[Drawing 2] It is the outline plan of an organic EL element shown in drawing 1 . 
[Drawing 3] It is the flow chart showing an example of the formation method of the 
protective layer concerning the above-mentioned 1 st operation gestalt. 
[Drawing 4] It is drawing showing the relation of the membrane formation temperature 
of a protective layer and the voltage-brightness property of an organic EL element by 
the ALE method. 



[Drawing 5] It is the fragmentary sectional view of the organic EL element which 
prepared the film which protects a protective layer. 

[Drawing 6] It is drawing showing concretely the covering disposition top effect of the 
protective layer in the above-mentioned 1st operation gestalt 
[Drawing 7] It is drawing showing the depressor effect of the field by the covering 
disposition top of a protective layer non-emitting light. 

[Drawing 8] It is the flow chart showing an example of the formation method of the 
protective layer concerning the 2nd operation gestalt of this invention. 
[Drawing 9] It is drawing showing the stress reduction effect of the protective layer in 
the above-mentioned 2nd operation gestalt 

[Drawing 10] It is the flow chart showing an example of the formation method of the 
protective layer concerning the 3rd operation gestalt of this invention. 
[Drawing 11] It is drawing showing the stress reduction effect of the protective layer 
formed by the formation method shown in drawing 10. 

[Drawing 12] It is the flow chart showing other examples of the formation method of 
the protective layer concerning the above-mentioned 3rd operation gestalt. 
[Drawing 13] It is drawing showing the stress reduction effect of the protective layer 
formed by the formation method shown in drawing 1 2 . 
[Drawing 1 4] It is the fragmentary sectional view of the organic EL element 
concerning the 4th operation gestalt of this invention. 

[Drawing 15] It is the block diagram of the membrane formation equipment concerning 
the above-mentioned 4th operation gestalt. 

[Drawing 16] It is the outline cross section showing the covering disposition top 
effect of the protective layer concerning the above-mentioned 4th operation gestalt. 
[Drawing 17] It is the fragmentary sectional view of the organic EL element 
concerning the 5th operation gestalt of this invention. 
[Description of Notations] 

1 [ — A hole transporting bed, 4 / — An organic luminous layer, 5 / — Cathode, 6 / 
— A protective layer, 6 a — ALE layers 6b / — Non-ALE layer. ] — A glass substrate, 

2 — An anode plate, 3 
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